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Completely Equipped 


$1475 


Completely Equipped 





Model 71 T 
Complete Electric Timken Bearings Warner Speedometer 
Lighting Center Control : 
Outfit, Generator and Sa Mohair Top and Boot 
Storage Battery Clear Vision Wind 
Self-Starter Brewster green body, Shield 
45 Horsepower Ivory striped, nickel . 
GB. Deenatable plated and dead black Prestolite Tank 
Rims and extra Rim trimming 





HIS car has the power of an $1,800 car; it 
has the strength of an $1,800 car; it has the 
size of an $1,800 car; it has the seating 
capacity of an $1,800 car; it has the wheel 
base of an $1,800 car; it has the chassis construc- 
tion of an $1,800 car; it has the comfort of an 
$1,800 car; it has the finish of an $1,800 car; it 
has the equipment of an $1,800 car. 


« All of which is made possible by an annual pro- 
duction of 40,000 cars. 


Handsome catalogue on request. 


( Please Address Dept. 27) 


The Willys-Overland Company 
Toledo, Ohio 
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PENNSYLVANIA SPECIAL 


The famous ‘‘ Pennsylvania Special,’’ 18 
hours between New York and Chicago. 
Engineers and conductors of this train have 
carried Hamilton Watches for years. Other 
photographs on this page show a few of the 
thousands of railroad men who for years 
have been using the Hamilton Watch to time 
their runs, 





Engineer Lewis C. Henry 


Conductor S. L. Cowie 
7 Pennsylvania Special "’ 


Pennsylvania Special’’ 


The Fastest Trains in America 
Run on Hamilton Watch Time 


Over one-half of the railroad men on American roads 
maintaining Official Time Inspection carry Hamilton Watches 


If you would experience the satisfaction and convenience of owning a 
watch of the unquestioned precision that railroad men demand, buy 


amiltond atch 


, 


‘The Railroad Timekeeper of America’ 


The Hamilton Watch is made in standard sizes for 
men and women and sold by leading jewelers every- 
where at $38.50 to $150.00 for complete watches, 
timed and adjusted in the cases at the factory. In 
some models, movements only may be purchased, so 
that, using your present watch case, you can own a 
Hamilton Watch for $12.25 and upward. Ask your 
jeweler. If he can not supply you, write us. 


Write for “The Timekeeper”’ 


A book about watches that contains pictures, descriptions and 
prices of all Hamilton models will be gladly sent to anyone interested 
in the purchase of a fine watch. 

Hamilton Watch Company 


Lancaster, Pennsylvania 


The Hamilton 12-size (shown here), the 
thinnest 19 or 23 jewel 12-size watch 
made in America, is sold complete only. 
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Conductor Jacob Deill, of the Chi- & 
cago, Milwaukee & St. Paul Rail- Bs 
way, Pioneer Limited.” On one fo 9 
1H division of this road, out of 115 
watches inspected 85 were Hamil- 
tons. Cases like this are numerous 
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Conductor J. L. Servis, of ““Goléen 
State Limited,” Rock Island Lines 


Conductor F.M. Kelley, of ““fouth- § = 
west Limited,"’ C. M. 4 St. P. Ry. 3 
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Engineer F. E. Wood, of “Gulf 
Coast Special,"* Frisce Lines 434 





Train Dispatcher J. W. Leaman, - 
Pennsylvania Railroad J 























The Twentieth Century Limited of the New York Central Lines and her 
engineer, D. R. Woods, who has carried a Hamilton Watch for several years. 

Most American railroads maintain on every division a rigid watch inspection. At 
regular intervals the watch of every employee of any responsibility must be sub- 
mitted for examination and any watch that varies more than 3 seconds per day is 
ordered out of service. No railroad ever ‘‘adopts’*® one make of watch to the 
exclusion of other makes but all watches must conform to a set standard. 
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Engineer C. S. Conklin, cucee Fi 





‘i Engineer Jobn Kryselmicr, Mis- . 








Conductor C. Smith, Chicago 
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Engineer H. P. Maybee, of tbe 
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Engineer J. H. Royce, of “Twin 
City Limited," Chicago 4 N.W. 
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Engineer Rush. A. Eddy, of “Black 
Hills Limited,” C. M. 4 St. P. Ry. 
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eal CANAL CONSTRUC 


the Panama Canal. It will be u 


A glance will show the magnitude of the completed canal and also 
| 


“he how and why electri power ts being used 

= : 

a Che Panama Canal is ranked as the greatest engineering feat the 
world has ever undertaken It will be 50 miles long and vary in width 
from 300 feet at Culebra Cut to L000 feet at Gatun Lake Three 


Bt ocks at Gatun raise its level to 85 feet above the sea, one at Pedro 
Miguel lowers it 30 at Miratlores 55 feet more to sea 


| } 
r a eve 


feet and two 





at the Pacihc end 


Building the Canal 


Water for a large part of the hydraulic excavation and fillings 


necessary for the canal and mammoth Gatun dam has been supplied 


by pumps driven by electric motors 
Both here and on the Catskill Aqueduct G-E motor driven pumps 


4 
have proven absolutely dependable even though working under ad- 
verse conditions. Each motor can be controlled by push buttons from 
remote locations if desired. “This system requires but a small part of 
oi one attendant’s time and does not draw upon the supply of compressed 
is air or steam so necessary for drills at the workings. This method of 
; operating pumps has proven so dependable and economical that 
ee American cities are using it in water plants. A number of cities are 
pis depending entirely upon electric pumps for their water supply. 
Practically all the millions of yards of concrete used in the canal 
construction have been mixed by electric power and in many cases 
the cement, sand or broken rock has been crushed, unloaded, stored 
= or conveyed by electric cars and G-E electric locomotives. 
: Electric concrete mixers can be moved quickly to a new location 
"y because of the elimination of all weight not needed for strength, and 
the absence of a massive boiler. When relocated a simple electrical 
connection again permits operation with no delay. 
5 [here is no waiting to get up steam, no extra weight to drag 
: around, and the motors consume current only when they are working, 
thereby effecting power economy Some of the advantages which 
determine the selection of General Electric motor drive in preference 
: to the old donkey engines are: No water to be carried, no smoke 
‘4 nuisance, no fire risk, no firemen, no licensed engineer and no 
oe watchman These advantages apply equally well in many cases to 


cranes, unloaders, etc 

On the Atlantic Division the mixed concrete 
forms by electrically operated cableways which span the enormous 
These cableways are 


is placed in the 


it oF 


~ cu ‘prism’’ necessary for the canal 
operated with greater speed and certainty by the G-E motors and 


by generators built by the General Electric Compa 
for the permanent operation of the Panama Ca 


General Elec 


Vo. Mm General Office : Schenectady, N. Y. 
tu 
e 


Why Electric Power Was Selected 


Klectric power is playing an important part in the construction of 





Tion 8 








sed to Operate the completed canal. 


control devices used than ts possible with other forms of motive 
power, which unduly tire the operator. 

On the Pacific Divisicn concrete is placed by electric cranes of fixed 
cantilever, berm and chamber types as they move in the canal prism. 

Electric power for all this construction work, the electric lighting 
and the searchlights used for night work on the Gatun cableway un- 
loaders, etc., is furnished by two Curtis Turbine power stations 

Due to the intermittent character of most of the operations used 
in construction work, the demands upon an electric power station 
fluctuate, rapidly between quite wide limits. Curtis Turbines give a 
high economy throughout a wide range of loads and so are eminently 
fitted for this work. These turbines benefit fully from high steam 
pressure including superheat. 

The vacuum maintained is 28 inches, something not generally con- 
sidered possible in tropical countries with condensing water of 80° F 
and upwards. The advantages of the high vacuum used are com- 
pletely realized. These turbines are constructed to withstand sudden 
changes of temperature incident to quick starting or to variations in 


superheat while running 


Permanent Operating Equipment 


The entire operation of the canal will be by electric power furnished 
from a water power plant at the Gatun Spillway and from the Miraflores 
Curtis turbine section which will be maintained as steam auxiliary 

Electric power permits the control of all machinery at each group 
of locks from one lookout tower. ‘The great flexibility possible from 
its use was the prime factor in determining the selection of electricity 
as a motive power. 

The windings of the generators used in these stations are thoroughly 
protected from the effects of the moist tropical climate, by high 
grade insulation which was specially developed for the extreme con- 
ditions prevailing on the Canal Zone. They are built to run very 
cool and have the perfected G-E design features which are found in 
many of the largest power stations of the world. 

Over a thousand electric motors will be used to operate the locks, 
gates, dams, gate protecting chains and to tow the ships through the 
canal by electric locomotives. Four powerful electric locomotives will 
move each ship through the canal. A sample locomotive is now 
under construction by the General Electric Company. 

All the range lights will be electrically lighted, and the telegraph, 
telephone, fire alarm system and mining batteries offer additional 
opportunities for electricity to demonstrate its reliability. 


Thus all the electric power used for building the canal and operating it when finished will be furnished 


ny. Practically all the electrical equipment purchased 
nal was furnished by the General Electric Company. 


tric Company 


Sales Offices in All Principal Cities 
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Gatun Dam—General view from water tower, showing south center approach wall, forebay of upper locks, the dam in process of construction, and the 
lake forming above the dam. 














Constructing sidewall monoliths of the upper lock, Gatun. The concrete was placed between steel forms, movable on tracks laid on the floor of the locks 


THE GATUN DAM AND LOCKS.—[See page 386.] 
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( I etl f the | 
‘ i t ‘ hind the muchine 
mit te reat the excellence of an engineering 
easi cut down | ineflicient 
ind i d f org ition of the working 
‘ I f ! sand me to build 
< d of tl erit e army only a seattered 
‘ ‘ ! Literally, this w i 
' f ‘ v ich into a ¢ tr 
itt “li i I f 1 its base N ‘ 
nen f a t ed ft i far dista 
n ! inftav ‘ ‘ 1 trew uf l vorkKking 
f f ! eng i vitl hem had t in 
irried practi the ve homes it vhich the wert 
ised ad i Commissariat and quarter 
mirtment e had to forward from the 
ited State dd ibute, the food nd genera 
el u enance at the f 
é ‘ t hing ‘ j 
e conquest of the Isthmn 
i ! ‘ I Tt pence i Dbritilane 
I dif e! ished by the m 
f I 
( j ‘ i ‘ ‘ of our analog 
i lt ‘ g days, the « 
- i } i rit brilliant sucee hic 
a rel iter | : rhe yx d 
‘ " ked by doubt and disappoi: 
r \\ d Stevens engine I rit 
cl remel ere beset with many difficulties f 
i » fe e quite unnecessary (thief am x 
1 r ! pering system of contro irae 
f on Washing which left these men without that 
utely f e tand which is necessary for the success 
executh i k of this difficuity and magni 
le. To bot f these men, and particularly to Stevens 
eredit due f \ i ut ap i of org iti 
hich |} ‘ ibuted irgely to the success of the 
rk Rut th ( 1 ich f co-operation and abso 
ute! inhampered ce ce rol which, if it did not 
hreaten the ultimate ucce of the work, certainly 
promised to extend the me of its execution to an wi 
mecionable le l The resignation and return to 





the | ted NStute f two civilian chief engineers in 
rather Close succession presented an emergency which 
it took the « j and quick judgment and action 
of ex-President R eve to grapple with successfully 
He decided -t ice the e® Wol under army con 
ol, and thus subject it iron discipline against 
vhich there « d be no appea Fortunately, he found 
in the ¢ f Enginee! f the army a high expert 
lwoddy f men, wil were already possessed of wide ex 
perience in worl f civil engineering of a character 
gener ! ir to that at Panama Need we go any 
further j torical review The fact that the 
i I idy f traflic over a year ahead of the 
me appointed, ¢t t the tor of the army's success 
ful handli world greatest engineering 
vort 
In spit f me bela 1 criticism, to which we do 
wt attribute wh value era igreed that 
ne of the fine wcomplishments of the Japanese 
in the wut vith Ru va il uccessfu 
gz of he problem of sanitation So, also, in 
this more peaceful but not less difficult campais at 
Panama, the leaning up of the Canal Zone, and the 
extirpation and control of tropical fever is earried 
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if cle to (,orgas, must é I lve considered as 
ecomplishment in the field of sanitation as 
i the etuu digging of the « i the broad field 
of engineer! Not alone did the work of Co Gorgus 
ind | I ive the wav for the construction of the 
ci ! I ! vv ‘ ly jec esson to the 
tropic ealthful livi Whose benefits will be felt 
throughout the whole belt of the equatorial zone as 
! ime endure 
| f ite f t uccess of the enterprise 
tha ‘ ‘ Goethals is placed in control as 
chairman of the Isthmian Canal Commission and chief 
‘ t f the \ | e \ owed to have such abso 
e ¢ tre that ‘ himself spoke of hi rule as 
" vy) ent ck potism To the Vist ad il tugzes of 
rganization and discipline Goethals added all 
fa unusua strong personalit His 
enthusiastic devotion to the enterprise, coupled with 
maker 1M I erest in the working force, have 
found ric se among the me engineers, me 
chanics dl ibn rs alike who have so lovally co 
‘ ed push the great work so rapidly to its com 
eti 


The Machine 


HE predicted i] 


completion of the Panama Car 


ome fifteen months earlier than the date orig 


inally estimated, is a distinet tribute to the effi 


ciency of American labor-saving machinery as exempli 


steum shovel, the plow unloader, and the 





cableway Other labor-saving devices, it is 


contributed to the 


true niuve 


great result; but so far 


as the mechanical appliances at the canal are concerned, 


the three named above stand out as giants among 


their fellows Outside of the problem of sanitation, 


lution of which when the United States took hold 


of the job was immediately recognized as imperative 


if the canal was ever to be built, the difficulties of 


the task were those of quantity than of quality 


In spite of much that has been said to the contrary, 


particularly in the early days of our occupation, when 


disappointed engineers and contractors did not hesi 
tate to say that the construction of the canal at 
difticul 


character, it is 


Panama was fairly bristling with engineering 


new and altogether untried 


from the engineer's 
differs 


excavating 


a fact that, judged standpoint, 


from the run of 
United 


and of the 


general 


the 


the work at Panama 


hydraulic and problems in 


States enly in respeet of its magnitude 


t1 climatie conditions under 


niet 


ol In 
the work of the 


which it is carried 


indeed, that of financial backing, 


one respect 


builders of the canal has been rendered 


much easier than similar work of an engineering char 
iter as carried on at home Requisitions for men, 
materials, and money have met with instant and lib 
eral response from Congress: and just what this means 
will be well understood by those engineers who have 
had charge of important contracts, city, State or other 


wise, in which the element of rapid construction was 
given prime importance 
At the very outset of the work, it was realized that 


controlling sections as regarded the time of 
the 
The 


excavation and speedy 


the two 


completion were Culebra cut and the locks and 


dams at Gatu former was a question of rapid 


and uninterrupted disposal of 


d hand 


The latter was a question of the rap 


he spol | 


ing, mixing and laying in place of the largest 


amount 


of concrete that had ever entered into a single job of 


this character. It was predicted, at first, that the cut 


would be finished before the locks, and it was believed 
that the latter could not be 
of an 
1915 


locks, the engineers realized at once that existing cable 


completed in time to allow 
than 
Because of the unprecedented dimensions of the 


earlier opening of the canal January Ist, 


ways and other means of transport possessed neither 


capacity task. 


The old 


the Chicago 


nor speed commensurate with so great a 
designs which had done such good work on 
} were redrawn and dimen 

The 
than it 


Drainage Canal 


ions and speeds were greatly increased work of 


concreting was no sooner in full swing, became 


evident that the locks would be finished a year or two 
before the date originally set With the new handling 
facilities, the rock, sand and cement and mixed con 
crete were ung to and fro in mid-air in buckets of 
three to five tons capacity and at speeds of twenty miles 
in hour and over. In a single day, and for days to 


gether, an average of three thousand yards of con 


‘te was laid, the total on more than one occasion 


reaching four thousand yards. 


What the cableways accomplished at the locks in 


expediting the work was equaled if not surpassed by 
the work of the steam shovel and the plow unloader 
at Culebra cut Not only were the largest shovels 


capable of taking out five to six tons at a seoop, but 


the 
d 


e machines were pushed closer to the limit of their 






urance than is ever attempted in the United States. 


Che time element was the controlling factor Because 
of heavy overhead charges, it was realized that wear 
and tear of plant was a small consideration where 


months and even years of time could be saved. 
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The 


was as great as, if not 


material 
of digging it 


problem of disposal of the excavating 
greater than, that 
out, and from Culebra alone 160 loaded trains per day, 


involving the services of 115 locomotives and two thou- 


sand cars, were hauled to the dumps, a_ distance 
from one to thirty-three miles from the point of excava- 
tion Here, that other ingenious invention, the plow- 


Trains of 


twenty-one cars, carrying six hundred tons of material, 


unloader, performed admirable service. 


were swept clear of their loads in from four to six 


minutes time. Such methods of digging, loading and 


admrable 
the total 


with a 
effect in 


unloading, coupled most track lay- 


out, soon showed their yardage 
handled; and it 
being dug out and dumped at the rate of from 3,000,000 
Had it not 


the 


was not long before the material was 
to 4,000,000 cubic yards per month. 


for the 


been 


unexpected developments of slides, the 
have 
The 
and the 
record for the 


whole of the excavation in the great cut would 
been finished at the beginning of the present year. 
dirt the 


have established a 


steam shovel, the train, unloader, 


overhead cableway 


Panama Canal which will probably remain for many 





a decade to come. 


The Proof of the Pudding 
gg 0 the of the 


try, we paper 
Journal of the American Medical 
1912, the 


professor of 


bacteriologists Bureau of Chemis- 


commend a which appears in the 
(Association 
pen of Dr W. 


Biology 


for October 26th, from 


and of Publie 


Institute of 


T. Sedgwick, the 
Health in the 
We are 


received with enthusiasm ; 


Massachusetts Technology. 


aware that this suggestion is not likely to be 


for Prof. Sedgwick has long 


been opposed to the wholesale destruction of foods be- 


they inferior and has 


that 


cause are merely of quality 


insisted Government supervision should preserve 


and make safe such products. Moreover, we can see 
Sedg- 


Ma- 


recom- 


twisting Dr. 
Food 
hearty 


possibilities in cunningly 


“The 
Inoculation” 


lmmense 


wick’s article on Fallacy of Testing 


terials by Animal into a 
mendation to eating rotten eggs and a splendid indorse- 
ment of putrid food in general 

The that Dr 
is simply this: <A 


when 


point Sedgwick makes in his paper 


food is not necessarily unfit to eat 
the 
Although Dr. Sedgwick does not say it, we 


that 


because, injected beneath skin, it may kill 


an animal. 
have no doubt subcutaneous injections of many 
pure foods would prove fatal to lower animals. 
that a 
hypodermically, would kill 
The 


typhoid, and other infections act 


Every 


physician knows quantity of morphine which, 


taken very quickly, can be 


swallowed with impunity. toxins of diphtheria, 


tetanus, either com- 


paratively feebly or not at all when taken by the 


lockjaw and anthrax, 


afflict 


germs of 
that 


may not 


mouth. So, too, the 


two of the worst diseases the human race, 


ean be eaten; but they be injected with the 


hypodermic needle without incurring terrible results. 


In face of all this, in face of the fact that the purity 


and salubrity of drinking water is no longer deter- 


injection, “certain Government  bacteriolo- 


Prof. 
Bureau of 


mined by 


Sedgwick euphemistically refers to 


gists,” as 


the Chemistry's pseudo-scientists, seek to 


revive this discredited “test’—not only for water, but 


for eggs, oysters, ice cream, gelatines, and other con- 
diments 
Prof. Sedgwick is probably the last man who would 


advocate the eating of decomposed eggs, or would him- 


self prefer a cold storage egg to the “newly laid” of the 


barnyard fowl. But he cannot refrain from arguing 


that the long experience of the trade and of consumers 
of eggs, particularly of those bakers who have used 
cold storage eggs in pies, cakes, and custards, without 
different from 


should not be 


with results no 
fresh 


brushed aside in favor of the data obtained by a seanty 


and 
with 


perceptible injury 


those obtained material, 


and questionable experimentation which consists not 


in feeding animals as man is fed, and not after cook- 


ing the food, but in directly injecting large amounts 


of the raw and uncooked substance beneath the skin 
or into the delicate peritoneal cavities. 
The alimentary canal is very ingeniously designed. 


Special walls prevent the absorption of the undesirable 
components of foods, leaving to the intestines the task 
of casting them out. Not only does cooking profoundly 
affect food, destroying as it does most bacterial life, not 
the food, raw 
as well as cooked, but the direct injection of raw food 


only does stomach chemically change 
into the body beneath the skin becomes, as Prof. Sedg- 
“a erude and severe procedure, a kind of 
from the 
normal taking of the same materials into the body by 
the food perhaps already cooked.” To 
determine the fitness or unfitness of an egg or an oyster 

The proof of the pudding, in 
the eating. If an dies 
because it has been inoculated with food, no scientific 
light is the purity or healthfulness of the 
material Besides, a vast quantity of food is 
destroyed which in these days of the high cost of living 


wick 


Says, 
rough surgical interference, totally different 


way of tube 


it must be swallowed. 


other words, lies in animal 
shed on 


injected. 


can ill be spared. 
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Fortifying the Canal 


A Legal Right and a Matter of National Expediency 


By Henry L. Stimson, Secretary of War 


\ YHEN President Taft first urged upon Congress tance between our east and west coasts from 13,000 


the necessity of fortifying the canal, criticism miles to 5,000 miles. The long peninsula of South 

was made that such action would be a breach of our America, stretching down nearly into the Antartic 
obligations to Great Britain under the Hay-Paunce Ocean, offers an almost insuperable obstacle, not only 
fote treaty The publication, however, of the corre to the transfer of our own fleet from one coast to an 
spondence between Mr. Hay and Lords Pauncefote other, but to a similar transfer of an enemy's fleet. 
and Lansdowne completely silenced this criticism; and In these days of dependence upon coaling stations, it 
1 do not think that our legal right to fortify the canal would be almost impossible in time of war for the fleet 
is now seriously questioned. It may, nevertheless, be of a nation to which such stations were not available 
well to summarize briefly this legal situation. to pass around that long and sparsely inhabited coast. 
I. Our Legal Right to Fortify the Canal. Thus, the populous cities in our eastern coast are 

In the Clayton-Bulwer treaty of 1850 the United almost absolutely protected against sea raids from an 
States and Great Britain expressly agreed not to fortify ehemy in the Orient. And similarly the great cities of 
or assume any dominion over any part of Central our western coast are protected against the forays of 
America where the canal might be made. The first a European fleet. To a peaceful national like our own, 
draft of the Hay-Pauncefote treaty of February 5th, maintaining a very small regular army, this condi- 
1900, contained a similar prohibition to the effect that tion is most important. In case of war it enables us 
“no fortification shall be erected commandng the canal to concentrate our entire defence upon the threatened 
or the waters adjacent.” This proposed treaty in this side, and it thereby tends to give us the absolutely 
form was rejected by the Senate for the very reasone necessary time which will be required in order to create 
that it did not give the United States sufficient liberty and train a citizen army. Our regular army is insuffi- 
of action in regard to the canal. The present Hay- cient in size even to protect adequately one frontier. 
Pauncefote treaty was then negotiated, which in its If it had to cover two, its efficiency would be reduced 


first article entirely abrogated the old Clayton-Bulwer 
treaty, and also omitted the restrictions against fortifi 
eation which had been contained in the first proposed 
Hay-Pauncefote treaty. 

The memorandum which Mr. Hay sent to the Senate 
with the second Hay-Pauncefote treaty, containing the 
correspondence between himself and Lords Pauncefote 
and Lansdowne, shows that these changes were made 
for the express purpose of permitting the United States 
to fortify and defend the canal, and that Lord Lans 
downe fully understood and recognized this right on 


our part. As to this, Lord Lansdowne expressly said: 


“It is most important that no doubt should exist as 
to the intention of the contracting parties. As to this, 
I understand that by the omission of all reference to 
the matter of defence, the United States Government 
desires to reserve the power of taking measures to pro 
tect the canal, at any time when the United States 
may be at war, from destruction or damage at the 
hands of an enemy or enemies.” 





The Congress of the United States then proceeded 
the following year in the Spooner act (Section 5) to 
authorize the President to enter into the contracts for 
the construction of the canal and its “defences.” And 
in the following year, 1905, Mr. Hay, the same states 
man who had negotiated the Hay-Pauncefote treaty. 
negotiated a treaty with the Republic of Panama by 
which Panama granted to the United States for the 
purpose of the canal the use, occupation and control 
of the present Panama Canal Zone, and also granted 
to the United States for the protection of such canal, 
the right to use its land and naval forces and to estab 
lish fortifications (Bunau Varilla_ treaty, Article | 
XXIII.) jcnoeienotnetaeeeeets = a 


Photo. by Pach Bros, 











The Hay-Pauncefote treaty and the Bunau Varilla 
treaties are the only existing treaties entered into by 
the United States which affect its rights over the 
Panama Canal. It is perfectly clear, therefore, from 
the foregoing facts, that none of the statesmen, either 
of Great Britain or Panama or the United States, who 


were concerned at the time in the negotiation of these by half. The three months which would be consumed 

treaties or the enactment of legislation to make them by a foreign enemy in going around Cape Horn, or 

effective, had any doubt as to the right or purpose of through the Straits of Magellan, might make the differ- 

the United States to defend and fortify the canal. ence between a successful defence or complete disaster 

II. The Necessity of Fortifying the Canal as a on the part of those communities against which the 
Matter of National Expediency. attack was intended. 

There has also been much misconception as to the On the other hand, if, in case of war, our enemy's 
expediency of fortifying the canal as a national policy. fleet were free to pass through the Isthmus of Panama 
it has been earnestly argued that the safety of the and to transfer its activities from coast to coast at 
canal can be better and more cheaply assured by an will, we should be in a very much more defenceless 
agreement between the leading nations, making it a position than we are to-day without the canal. That 
heutral waterway and forbidding it* from ever being very possibility would make necessary additional ex 
blockaded or seized in time of war. It is argued that penditures on our military and naval establishments 
such a course will relieve us from the expense and which would far exceed the cost of fortifying the canal. 
burden of defending the canal, and that it will at the It is this feature of the canal which has been almost 
same time accomplish every result which we could wholly lost sight of in the discussion as to fortifica- 
accomplish by defending it ourselves. tion. We have all been quick to realize the immense 

This is an entire misconception. It loses sight of naval advantage which the canal is to ourselves. Ever 
the vital difference between an American canal and since the voyage of the “Oregon,” we have all readily 
an international canal. It loses sight of the fact that seen how the existence of the Panama Canal in case 
it is of vital importance to this country not only that of need may be equivalent to doubling the size of 
the canal shall be open to our fleet in case of war, but the American fleet. We have not borne in mind the 
that it shall be closed to the fleet of our enemy. An similar advantage which the canal, if open, would be 
international canal, kept open and defended by agree- to our enemy. We have not remembered that it would 
ment between the powers, from its very nature would destroy the tremendous protection which the continent 
have to be open to our opponent as well as to ourselves. of South America is to us at the present day. We 

Let us look into this a little more in detail. The have not remembered that it would be almost as long 


et * ‘ . . . . - . 
Panama Canal, when completed, will shorten the dis a step toward depriving us of our insularity, and 


bringing us into the embroilments of European an 
Oriental nations, as the invention itself of steam navi 
gation. 

It is interesting to follow in the development of the 
treaties and legislation in respect to the caual, how 
slowly this idea developed even on the part of those 
responsible for the government of the country. In 
1850, when the Clayton-Bulwer treaty was negotiated, 
the paramount interest of the United States in the 
proposed canal was not recognized in the treaty. Our 
Pacific Coast had only just been opened for settlement 
The whole structure of the treaty admitted an equal 
interest on the part of England with ourseives in. the 
canal. The treaty expressly provided that. even in 
case of war between Great Britain and the United 
States, the waterway was to remain open to beth 
belligerent parties. The great development of the 
United States as the dominant western power, and its 
modern supreme interest in the Caribbean Sea, were 
apparently undreamed of. 

Even in 1900 the first draft of the Hay-Pauncefots 
treaty failed to grasp and define this cardinal fact 
While that treaty paved the way for this country to 
incur the expense of building the canal, it did not 
secure the vital quid pro quo which that expenditure 
merited. It did not take the decisive step which mad 
it an American rather than an international canal 
We owe it to the Senate that this result was finalls 
secured, and that Great Britain was brought to recog 
nize that while the canal was a great commercial 
convenience to the rest of the world, to us it was 
vital military asset. That this recognition was clearty 
and frankly and cheerfully made is evidenced by Mr 
Hay’s notes of the negotiation subsequertiy trans 
mitted to the Senate, in which he says, in respect to 
the omission from the second Hay-Pauncefote treaty 


of the words, “in time of war as in time of peace :” 


“No longer insisting upon the language of the Davis 
amendment, which had in terms reserved to the United 
States express permission to disregard the rules of 
neutrality prescribed, when necessary to secure its 
own defence, which the Senate had apparently deemed 
necessary because of the provision in Rule 1, that the 
canal should be free and open ‘in time of war as in 
time of peace’ to the vessels of all nations—it was 
considered that the omission of the words, ‘in time of 
war as in time of peace’ would dispense with the 
necessity of the amendment referred to, and that war 
between the contracting parties, or between the United 
States and any other power, would have the ordinary 
effect of war upon treaties when not specially other 
wise provided, and would remit both parties to their 
original and natural right of self-defence, and give to 
the United States the clear right to cloxe the canai 
against the other belligerent and to protect it and 
defend itself by whatever means inight be necessary.” 


The foregoing considerations show the vita! relation 
of the canal to the interests of the United States, and 
bring out the force of the remark of President Hayes 
in his special message to Congress, dated March sth 
1880, that the canal will be “virtually a part of the 
coast line of the United States.” 

As a matter of fact, it is far more vital than any 
particular portion of the coast line or any seaport 
however important, because it is the key to the pro 


tection of many seaports and thousands of miles of 
coast line. It is far more vital to us than the Sm 
Canal is to Great Britain, because the Suez Canal 
affords communication not between the integral parts 
of the British Isles, but between those Isles and India 
an alien nation, and a slightly shorter route to Aus 
tralia, a colony, than is afforded by the route via the 
Cape of Good Hope. England possesses, moreover, 
numerous well defended bases and coaling stations on 
the route to southern Asia via the Cape of Good Hope, 
so that the closing to her of the Suez Canal would 
not interrupt her water communication either com 
mercial or military even with India. The relation of 
the Panama Canal to the United States is far more 
analogous to the relation of the Kiel Canal to Ger 
many; yet even here the analogy is not complete, for 
important as the Kiel Canal is to German commercial 
and military interests, its interruption or seizure by 
an enemy would lengthen the sea route for German 
war vessels by only a few hundred miles instead of 
by 8,000 miles 

Assured control of so vital a possession is evidently 
an indispensable condition of our national security. In 
determining the measures which will be found mosi 
effective to accomplish this result, we paturalily turn 


to a contemplation of the means and measures which 


have been employed almost invariably throughout the 


(Concluded on page ) 
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The Gatun Dam and _ , 
L | 
ocks | 
By Lieut.-Col. William L. Sibert, Corps of Engi- 
neers, U.S. A., Member Isthmian Canal Com- 
mission, Division Engineer Atlantic 
Liv ision 
Upper lock gates; Gatun Lake water in Piers, west wing wall, which will break up 
foreground. wave action. 

ryn iil ‘ wndation f d f that portion of the dam between Spillway Hill tions of the spillway dam proper, was completed on 
i ‘ ‘ f the ¢ d the lock site, were commenced April 24th, 1910, and the work of diverting the Chagres 
(a ! eport of eb 1 (As the work progressed, and the dry fill commenced River from the west diversion channel to the spillway 
f | rl d the I d erlap the underlying hydraulic fill, an effort was commenced The elevation of the spillway channel 
‘ vd l ide to give such dry fi face of about 15 feet above is 10 feet above sea level, consequently in any attempt 
‘ ing the le ‘ e we f rhe thought was that this height of to stop the flow of the Chagres and force it through 
I i rl ate with loaded trains running over it, would this channel, a rise of about 14 feet of water had to 
i ‘ ‘ ict the hydraulic f and force to the center any be encountered The banks and bottom of the west 
l Gi d ery soft material, the softest of which would be diversion were soft clay The plan adopted was to 
j 3 ice is 7.020 fee le taken out by the drain pipes These drains (20-inch drive trestles across this channel on the 30-foot con- 
! ‘ ch existed ipne e function of which was to remove the sw tour on each face of the dam, and to build, by dump- 
ga ete dam f is face water from the hydraulic fill “pond,” were placed ing rock directly into the stream, two dams at the 
‘ he Gatun dam site s such a way as not to endanger the stability of the same time, hoping to distribute on such dams the head 
i iM , Vv, and that during dam. By varying the depth of the “pond” a greater or formed during construction. An unlimited amount of 
period of ti the Chagres River cut gorges lesser amount of the finer clayey material could be waste rock was available for this work. The banks of 
rt I e sea on either side of removed the channels were first made secure by dumping rock 
= il \ft ! bsidence referred One of the greatest construction difficulties has been at the end of the trestles After the channel was 
the d i ip, evide in an arm of th the excessive amount of clay in the material available contracted to some extent, a considerable current de- 

‘ i s sedim eing of the fine for the hydraulic fill An excess of clay makes a veloped; rock dumped from the trestles was carried 

ela I ele ‘ hese d vater-tight fill, but such a fill drains itself very slow some distance down stream, forming a rock apron in 

y t cluded hie ‘ and, consequently, remains soft for a long time and the bed of the stream below the dam Quite deep 

d earthe ‘ hie pporting \ increases the difficulty of making the overlying dry holes, however, were dug by the water below this 

‘ det ed fi (An excess of clay also means that the slopes of rock aprol When the work on the two dams had 

dat I i ki t e tin the dam must be flat to insure stability in so far as progressed so that a channel about SO feet wide and 

rer ! ( t referred the hydraulic fill itself is concerned. The east half of 6 feet deep was left in the center, it was found imprac- 

ind a oe ended s re whi the dam, for a considerable portion of its length, has ticable to make any headway. Stone dumped from 

| ! d ttom und vy ‘ been practically completed for some months with every the trestles would be rolled down stream. The rainy 

ke f i ion indication of perfect stability A slow consolidation season was then about to commence. The lower part 

\ ! f ivailable f 1 I of the great mass of material forming the dam is going of the bents of the trestles being well supported with 

i d ed e belief that the slope on the on and will probably continue for some time to come rock, it was then decided to dump a carload or two 

f d ‘ l ed ji rder tha the The lake stands now at about 50 feet above sea level of crooked rails above the trestles in such a way that 

dr ‘ ft e st é iced I The permanent spillway channel, with concrete bot they would form an entanglement and stop the reck, 

lt I ! d change the sectic f the tom and side walls, founded on rock, together with thus insuring either the construction of the dam or 

jes ict wt a ‘ due t t f such preliminary work as could be done on the founda- the taking out of the trestle. By this means the two 

| f eight a ld dams were finally completed and the 
‘ f about one fifth from the Chagres River successfully diverted. 

i f dge t 1 re rat bole SSS Sta tae BES rn — a | Before turning the water through the 

e le W ‘ spillway channel, stubs of piers, 20 feet 

‘ ‘ il soon gave rise apart, were built of such height that 

f ‘ r t ther, and ibly their tops would be exposed in the dry 

~ d ‘ into season When the work of constructing 

the desig f ‘ that element the masonry dam in the spillway was 

wei t! pearing <« el f the mate commenced, these piers were immediately 

i ie! rt d it run up to an elevation of 45 feet above 

tl ght th t best and t econon sea level and tracks for locomotives, 
ic ect dam robal re cranes and trains laid on a bridge rest- 
of uni I both face thus mak ing on these piers. Grooves were made 
ing ge {i f di near the lake end of these piers into 
I f ‘ it rhe « which weighted timber curtains could be 

t ‘ l g é oxi lowered by crane, so as to stop the flow 
mates ft ! d i he section of the river This arrangement gave 

! t ed The origina complete control of the Chagres and al- 
i ! dam was 135 lowed the construction force to shut off 

fen Ihe ed height any portion of it at any time they saw 

115 while the fit. Conerete was dumped between the 
ch the dam is now piers directly from cars, and the lower 

e i in t ke than 105 part of the ogee was formed by dumping 

fe move it into hoppers and conveying it to place 

Construction. through chutes The masonry at each 

The fit iti in the buildis of end of this dam is now to its full height 
la " » stop ft flow of the excepting the piers between which the 
bere R s 1 channe Stoney gates for controlling the lake level 

, te ti . d thro the old will be placed. The central portion of 

bre eu forcl the entire flow the dam, about 400 feet long, has been 

m4 | known as the “West built up to elevation plus 50, over which 

Prive he Spillwa H elevation the water will be allowed to 
“ee wel f the dam.) Trestles run during the coming rainy season. 

\ t) ted on the 30-foot con For controlling the water, partially 
ur on both face f the dam, and waste through the rainy season and entirely 
«k dumped by t from such trestles during the dry season, during construc- 

forming ber ‘ t vhich tl tion, three openings S by 1S feet were 

hyd material w ped (Nee temporerily left through the heavy ma- 
yt raph. ) No troub encount sonry part of the dam, and Stoney gates 
ered ‘ if two cl both of the same size as those used in the 
they and the west di ion channel Ix large culverts of the locks placed in these 

t 1 le After the accomplishment openings. Opening these valves next dry 

t t! xcavation of a channel Bird's eye view of Gatun locks, dam, and spillway, showing ships being towed season Will soon lower the lake level be- 
S ‘ Hill and the construc through locks by electric locomotives. low the completed conerete and permit 
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the completion of the work. A cylindrical valve, of 
the type used in the locks, was also placed in this dam 
for experimental purposes. 

Gatun Locks. 

Raising ships to the lake level portion of the canal, 
which is 85 feet above sea level, is accomplished by 
a duplicate flight of three locks. Each lock has a lift 
of 281/38 feet, and will pass ships 1,000 feet long, of 
40 feet draught and approximately 110 feet wide. 

The locks proper are founded on rock and the heavy 
masonry is completed. This reck foundation was not 
ef sufficient extent, however, at available elevations, 
for supporting the guide walls. Under that guide wall 
extending into the lake (see photo. on front page) the 
underlying rock at the south end is about 150 feet be- 
low sea level, and the overlying material is soft. This 
wall is cellular in construction. It is composed of 
four longitudinal walls about 2 feet thick with cross 
walls about 17 feet apart, all built of reinforced con 
crete. 

The natural ground underlying the wall was about 8 
feet above sea level. On this ground a wide fill with 


a very flat slope was constructed to elevation plus 35 


dredges. These dredges cut their way into the space 
where the walls in question are to be built, making a 
channel just wide and deep enough for their passage. 
They then widened out the cut and deepened it to 41 
feet below sea level. An earthen dam was then built 
across the narrow entrance cut, shutting off the con- 
nection with the sea, and as the dredges worked they 
were lowered. They are now floating at an elevation 
of 52 feet below sea level and can remove the material 
to the depth required. After the excavation is com 
pleted it is proposed to have the dredges excavate a 
sump 65 feet below sea level and lower the water to 
50 feet below sea in order to test the stability of the 
sides of the cut. If there is no sliding the pit will be 
filled with water; the dredges floated out; the dam 
across the entrance channel replaced and the excavation 
unwatered for the construction of the walls first re 
ferred to. 

In the explorations made by diamond drills to deter 
mine the character of the foundations for the locks 
proper, the entire space was thoroughly covered by 
holes. After the character of the rock was determined, 
experiments were made to find out whether or not the 


eously so that if one gate is broken or damaged tt 





will be a good pair of gates in position, and in addi 
tion, there is placed above each set of gates in the 
upper lock and below the sea gates of the lower lock, 
fender chains. These chains will be kept in such posi 
tion as to bar the passage of a boat into the lock until 
it is ready for the boat to enter. Then the chain 
will be dropped into a slot in the floor. 





A swing-bridge emergency dam is provided f 





ping the flow of water through the locks in 

of the gates in the upper lock should be opened or 

broken, so as to allow the passage of water. 
Construction. 

The masonry of the Gatun locks was largely placed 
by cableways, having a span of SOO feet, covering the 
entire space to be occupied by the locks. The ston« 
and sand for the concrete were obtained, respectively, 
20 and 40 miles down the Caribbean coast, and were 
brought in barges up the old French Canal as closely 
as possible to the lock site, and were unloaded by cable 
Ways into large stock piles near the bank. The ma 
terial, however, was still 3,500 feet away and 60 feet 
below the center of lock construction. This situation 
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General plan of Gatun dam, locks and spillway. 








Transverse section through Gatun dam, showing the final plan upon which it is being built. 
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Upper locks at Gatun, looking south toward the lake, showing gates completed 


to full height. 


and through this piles about 60 feet long, 4-foot cen- 
ters, were driven and a heavy reinforced concrete slab 
built around the heads of the piles, on which was 
erected the cellular structure. There was a continual 
slow settlement of this wall as its construction pro- 
#ressed. It was brought to a height of 61 feet above 
sea level through its entire length in order that the 
settlement might extend over the whole base before 
any part was brought to full height. At one time it 
showed an inclination to settle toward the east. This 
Was corrected by pumping water into the west line of 
pockets and so maneuvering the water load as to make 
the wall settle vertically. This wall is now full height 
and stable, and the lake is rising around it, which will 
add to its stability. 

The north guide and flare walls: are yet to be built. 
It will be necessary to go to a depth of about 70 feet 
below sea level through very soft material in order 
to uncover the rock on which to build the flare walls. 
Under the guide wall itself the rock is at a still lower 
elevation, and a pile foundation will probably be con 
structed, the piling going to rock. The material in this 
space was too soft to hold up steam shovels, and it 
Was decided to do the general excavation by suction 


underlying material was creviced so as to allow the 
passage of any material amount of water. These ex 
periments showed that the crevices in the rock were 
very small, but that there might be sufficient passage- 
way to transmit pressure under the lock floors. This 
resulted in constructing a floor in the upper lock, be 
tween the emergency dam sill and the intermediate 
gate that would resist full lake pressure, if received. 
Behind the remaining lengths of lock walls, drains of 
large stone were provided, and the corresponding floors 
made thin. 

The operation of these locks differs from that of 
the ordinary lock. First: In that ships will not be 
allowed to enter and leave. the locks under their own 
steam. They will be required to land along the side 
of the guide walls and will be taken in tow by four 
electric traction cars (see bird’s eye view of locks 
and dam) and thus taken through the flight of locks 
These cars, while under load, will be operated on a rack 
track; returning light, they will run on an ordinary 
track except when making the descent from one lock 
level to another. Second: Duplicate operating gates 
are provided at each end of the locks that connect with 
the lake level. These gates will be operated simultan 


Gatun dam consists of a core of hydraulically-deposited, impervious silt 
between two rock fills. 


caused the adoption. of a central mixing plant near 


the central portion of the locks, consisting of eigh 


; 


2-yard mixers. An automatic, electric, loop-line rail 
road, each car carrying the material for a batch of 
concrete, Was installed, passing under the cement shed; 
under the sand and stone piles; and over the mixers 
The mixed concrete was delivered to the cableways re 
quiring it by an electric line, the fat cars of which 
were handled by electric locomotives. Steel forms (see 
front page engraving) were used in constructing the 


walls of the locks. 


Belgian Taxicabs Must be Mud-proof.—-Followite 
the campaign of several of the automobile clubs of 
France and Belgium against the carelessness of drivers 
who bespatter pedestrians with mud and slush on rainy 
days, the city authorities of Anvers have issued an 
order compelling each taxicab to be fitted with a mud- 
shield, protecting the passer-by from mud thrown aside 
by the wheels. The style and shape of the protector 
is not definitely stated, it being left to the individual 
taste of the owner of the cab. All that th: y fathers 
ask is that it be effective, elastically supported and ef 
pliable material 














‘x SCIENTIFIC AMERICAN 





November 9, 19192 








Culebra Cut and the Problem of the Slides 


By Lieut.-Col. D. D. Gaillard, Corps of Engineers U. 
Member of the Isthmian Canal Commission, 
Division Engineer Central Division 















Slide on west bank of the cut, Culebra, September 27th, 1912, looking south toward Gold Hill. This slide occurred about August 25th, 1912, and involves 
about one and a quarter million cubic yards of moving material. It is composed wholly of clay and occurs where a natural pocket of this material existed. 





4 Central Di ion, of hich the writer has been vards of material, including the useful French excava rock varying from very soft rock, which readily dis 
im ‘ nee Apri 107, extends from Gatur tion of whiel ibout three quarters is classified as integrates on exposure the atmosphere, to very 
dam to Ped: Migus “rl i distance of 31.7 miles, ron dense rock of great irdness, it is necessary before 
and em! ot he entire summit level of the ca the When the United States acquired control of the this material can be ated, that it be drilled and 
water surface of which is S5 feet above sea leve canal in 1904, the entire force of laborers who had blasted Two kinds of drills are used in this work 
Kor «lt i urposes, the Centr livisio been working under the French Company, about six o1 tripod drills and well drills, and both obtain their 
was divided t | \ i e Chagres seven hundred in number, were transferred to the power from a 10-inch compressed air main on the west 
ectiol i ( ra secti he itter being gel United States’ pay-rolls, thus preventing any actual bank of the cut, running parallel with the same. This 
erally the Culebra cut This ction ex cessation in the work of constructing the canal. This main is supplied by batteries of air compres 
tends from the Chagres River at Gamboa to the Pedro original force was increased from time to time until sors located at equal distances along the ten miles of 
Miguel lo i total distance measured along the axis it attained its maximum in March, 1911, during which mail All excavation the cut is done with steam 
of the canal of S miles, and comprises the natural month the average daily working force in the Culebra shovels with 3-yard 5-yard dippers, the latter 
ummit of the water shed which separates the Pacific eut, and on the dumps connected with it, was about being used almost entirely The order of operation is 
Slope frou e Slope, and culminates i ‘00 Americans and 7,300 European and West Indian as follows: Drill holes placed normally about 14 
Gold Hill on the east bank of the canal and Contract laborers feet apart and staggered. Their usual depth is about 
or’s Hi the west bank As a consequence, this The engineering problems connected with the work 27 feet, being three feet deeper than the depth to which 
Comper rative short section embraces nearly one half are handled by the engineering force, under a resi the shovel excavation to extend. When these holes 
of the tot é tion required for the entire water dent engineer. In addition, there is a superintendent have been completed, they are loaded with 45 per cent 
way betwee the Pacific Ocean and the Caribbean Sea of transportation, who handles all transportation mat potassium nitrate dynamite, in suitable quantities, 
Actual excavation on this seetion was commenced ters in the Central Division, and a superintendent of depending upon the character of the rock. A group of 
by the French in January, 1882. The plan under which the water and air service, who sees that all shovels, holes are connected “in parallel” and fired by means of 
the greater part of their work was carried out was for drills, pumps, ete., are connected with water and air a current from the electric lighting plant. The shovel 
a sea level cunal, 72.16 feet in width at the bottom and mains That these positions are no sinecures may be then follows at a suitable distance and loads the ma- 
27.9 feet j che Owing to financial and physica inferred from the fact that in the one case over 1,000 terial onto steel cars, which are dumped by hand, or 


difficulties, thi ject was modified in ISST to a lock loaded and empty trains have been handled in the on Lidgerwood trains, 
canal with ten locks and with a summit level 160.7 Central Division in a nine-hour day, and in the other, 

feet. above ea level, and, with the exception of the an average of two miles of water and air pipe is laid ing from 14 to 16 tons. 
period between May, 1889 and October, 1894. work was and two miles taken up, for every working day in The maximum number 
carried on continuously in the Culebra cut. first by the the year in the Culebra cut was 
Old French Compa until it failed in 1SS9, and later As most of the material to be excavated consists of 


by the New French Com 








pany with great dimin 
ished forces until the 
United State ussumed 
contro! in Ma 1M 
From the commence 


ment of operations hb the 











French inti the cana 
was i tired the 
United st 1 total of 
S4,588 420 « irds of 
materia i exca ted 
Within the imit of the 
Culebra cut, of which VO 
119,720 én ds form 
i part f present ar 
proved pl 
hi et t} el 
is for a i mini 
mum widt! f OW) feet 
the bheottom inimum 
depth of 45 feet and a 
widt! mn othe ter 
face of 390 feet ! ‘ 
eure the di i it - —— 
the Culebra cut, it is no View showing point of deepest excavation in Culebra cut, September 30th, 1912. Gold Hill on the 
estimated that it will Ib right, where highest point of excavation will be 494 feet above the bottom. Contractors’ Hill on the 
necessary to exenvate it left, where highest point of excavation will be 364 feet above the bottom. ‘The water standing in 


all about 115,000,000 cubic the lowest level is 6 feet above the bottom. 7 


from which it is plowed off 
at the dumps by means of unloaders, and plows weigh- 


of drills in use at any time 


of which 221 were tripod 


drills and 156 were well drills. With these drills, an 


aggregate of over 90 miles 
of holes have been drilled 
in a single month. In 
blasting operations, a 
pound of dynamite is now 
used to about every 2% 
eubie yards of material 
blasted, and the quantity 
of dynamite used per an- 
num in the Culebra cut for 
several years past has 
averaged about 6,000,000 
pounds. The greatest nume 
ber of shovels in use at 
one time in the cut was 
3, and the greatest month- 
ly excavation in any single 
month was obtained in 
Mareh, 1911, when 1 


748 ecubie yards of ma- 





terial, mostly rock, were 
excavated. 

To handle this amount 
of material required the 
services of 115 locomotives 
and 2,000) ears, giving 
about 160° loaded trains 
per day to the dumps, 


which on the average were 
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about 12 miles distant, the haul one way varying, how- 
ever, from about one mile to 33 miles. To serve prop- 
erly the trains and shovels employed in excavation 


work in the cut, although the latter is less than nine 


miles in length, about 100 miles of track are required, 


or aun average of over nine parallel tracks at all points 
of the cut. 

The deepest excavation is at Gold Hill, where the 
highest point of excavation is 494 feet above the bot- 
tom of the canal. At Contractor's Hill, a cut 364 feet 
in depth will be made in the face of the rock hill. 
The widest part of the cut is opposite the town of 
Culebra, where owing to the action of slides on both 


banks, the top width is now about 


dropped into the hole and allowed to stay there about 
ten minutes. On being taken out and passed rapidly 
through the hand, it can readily and accurately be 
determined whether or not there is a heated layer of 
material in the hole, and if so, where it is located. 
On one occasion, a mass of heated material was en- 
countered, which it was necessary to blast and remove 
with as little delay as practicable, and this was safely 
done by playing a stream of water from a hose into 
the holes during the entire process of loading and until 
the holes were fired. 

The total amount of material excavated from the 
Culebra cut to date is as follows: By the French, 


at its mouth, of 3,000 cubic feet per second and was 
constructed by the French. On the east side of the cut, 
between Gold Hill and the Chagres River, for a dis 
tance of 54 miles, extends the Obispo diversion, which 
drains an area of nearly 10 square miles, having an 
average annual rainfall of about S3 inches, most of 
which occurs in eight months of the year. Its construe 
tion has cost up to date about $1,250,000—a large sum 
yet without its protection, the canal could not have 
been completed. This diversion has been construeted 
since the United States assumed control. The third 
diversion, known as the Rio Grande diversion, extends 
from Rio Grande to Pedro Miguel, a distance of about 


‘ 


three miles, and was constructed by 





half a mile 


In the earlier stages of the work, Snare 
accidents resulting from the use of <> == 


dynamite were unfortunately not un 


common, and one of the first steps 


taken was to require a strict inspec 
tion of the handling of dynamite and 
the loading and firing of holes. In 
spite of every precaution, it was 
found impossible to avoid a consid 
erable pember of miss-fires, and a 


made, with the assistance 





study was 





the French. The large and annoying 
Cucaracha slide on the east side of 
the canal, between Gold Hill and 
Pedro Miguel, prevented the construc 
tion of a diversion along that por- 
tion of the Culebra cut. 
The Problem of the Slides. 

During the early 

work by the United States, there was 


stages of the 


but little movement of material into 
the canal from outside of the prism, 


and when such movement began, it 











of the electrical and mechanical en 
gineer, with a view of endeavoring 
to locate definitely the cause of these 
miss-fires. 

As a result of a long series of ex- 
periments, it was conclusively shown that by far the 
greater number of miss-fires were due to the fact that 
When the fuses 
were connected “in parallel” and fired by means of 


the holes had been wired “in series.” 


the ordinary electric light current, not a single fail- 
ure of a fuse was noted in a test comprising several 
hundred fuses. 

The results of this investigation were so convincing 
that all holes are now wired “in parallel” and miss 
fires have been almost wholly eliminated, although it 
is scarcely necessary to state that accidents from indi- 
vidual carelessness, from flying stones, or from other 
causes, will always occur in the extensive use of dyna 


mite, no matter what pre 


material, forcing it up at A as shown. 


Diagram showing the action of slides in the Culebra cut. The mass C is moving into the 
cut by sliding; the mass B breaks on a line of cleavage and crushes the underlying er of clay or earth upon a smooth 
Note steam shovels taking off top weight from B. 


prior to May, 1904, 20,419,720 cubic yards. By the 
United States, May, 1904, to October Ist, 1912, 85,370,- 
236 cubie yards. Amount remaining to be excavated, 
October Ist, 1912, 9,250,000 ecubie yards. 

Parallel with the Culebra cut and on each side of 
it diversion ditches or canals were constructed in order 
to keep the waters from the drainage areas on the two 
sides of the cut from flowing into the latter and inter- 
fering seriously with or preventing excavation during 
the rainy season. The diversion ditch on the west side 
of the canal is known as the Camacho diversion, and 
is about 54% miles in length, extending from Culebra 


to the Chagres River. This diversion has a capacity, 


was due almost entirely te slides 


caused by the slipping of the top lay- 


sloping surface of some harder ma 
terial, the layer of slipping clay in 
such cases varying in thickness from 10 to 40 feet. 

The largest slide of this character is the Cucaracha 
slide on the east bank of the canal, just south of 
Gold Hill, which embraces a total area of over forty 
seven acres. This slide extends up the bank for a 
distance of over 1,900 feet from the axis of the canal 
and originally had a slope of abeut one vertical to 
seven horizontal. It first began to give serious trouble 
in the fall of 1907, and moved completely across the 
canal, the toe of the slide advancing for the first ten 


days at a uniform rate of about 14 feet in twenty 


four hours. All tracks in its path were covered or 
destroyed by its resistless motion, and the moving 
material actually rose up 


on the west bank to a 





cautions may be adopted. 

It is, however, gratifying | 
to state that although dur- 
ing the past three and one 
quarter years, in work un 
der the 
over 20,000,000 pounds of 


writer's charge 
dynamite were used in 
blasting, but eight men 
have been killed, three of 
Whom failed to go to a 
safe distance and were 
killed by flying stones, and 
two by miscounting the 
number of shots which had 
gone off in a “dobe” group, 
and approaching the group 
before the last shot had 
exploded. 

Then, too, the character 
of the material to be blast- 
ed is of such a nature that 


slides and slips are of con- 





stant occurrence, render- 





height of about 30 feet. Its 
movement was singularly 
like that of a glacier It 
was, in fact, a_ tropical 
glacier—of mud instead of 
ice—and stakes aligned on 
its moving surface and 
checked every 24 hours by 
triangulation, showed a 
movement in every respect 
similar to stakes on mov 
ing glaciers in Alaska up 
on which the writer had 
made observations in 1506. 


ist p12, 


Up to July 
nearly 2,000,000 eubie 
yards had been removed 
from this slide, and it was 
estimated that about 250, 
OOO cubic yards yet re 
mained to be removed. 


As the depth of the ent 





increased and the lateral 





ing the use of explosives 
more hazardous than in or- 
dinary localities. In addi- 


tion, ever since the work 


Slide in rock bank, side of cut north of Empire, which occurred August 20th, 1912. 
cubic yards of rocks slipped into the cut, destroying tracks, wrecking cars, 
waters of the Obispo Diversion to flow into the cut. 


afforded 


by the excavated material! 


support formerly 


About 400,000 
and permitting the 


was removed, the great 


pressure of the superin- 





of excavation has been 
commenced in the Culebra 
cut, areas have been un- 
covered where, owing to 
the presence of iron py- 
rites in finely divided 
form, the material on ex- 
posure to air generates, 
by oxidation, a sufficient 
degree of heat to fire dyna- 
mite when placed in the 
drill holes, and on two oe- 
casions dynamite has been 
so fired, but fortunately, 
Without loss of life. As 
the heated layers may lie 
ait any distance below the 
Surface of the ground, and 
are usually rather limited 
in thickness, it is impos- 
sible from external obser- 
vation to detect the - heat- 
ed holes by inspection, and 








cumbent banks caused the 





crushing and squeezi: 
out of under-lying layers 
f soft materiel, with a 
breaking, shearing and set- 
thing of the high banks 


and a corresponding ele- 


vation or “humping” of the 
bottom, (see diagram 
showing action of slides.) 


For the past two or three 
vears, slides or j 


this character have gre 








exceeded those of the type 
represented by the Cuear 
acha slide. The largest 
slide of the type just de 





in cases where 


from heating is 


danger 
appre- 
hended, an iron pipe ¥% 


inch in diameter is 


A of material in motion moving toward“, .ui at the rate of three feet per day ona bottom slope of 
about one vertical to seven horizontal. June, 1912, 


scribed is on the west 
bank of the canal at Cule 
bra, and covers an aren of 
75 acres Up to October 
Ist, 1912, over 7.500.000 
cubie yards of witerial 
had been removed f mi 
Slide at Culebra on the dump, west ban’ /f canal, north of Culebra. About 1,000,000 cubic yards this slide and fully 2.000, 
000 cubie irds remained 
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oO0 
only remedy for slide of the first class has been to 
dig and. baul away all of the material involved in the 
siide Witt ike or breaks of the second class, a 
like course is pu mi for banks already broken; but 
with slides of the latter class, preventive measures as 
well are taken rhese preventive measures consist 
in flattening the slepe of the bank where breaks might 
he expected by ccavating and removing the upper por 
tion of the banks by steam shovels, thus decreasing the 
pressure which might otherwise crush underlying lay 
ers of softer materia d cuuse the bottom to heave 
up This lightes x of the superincumbent weight of 
the adjacent banks in the deeper portions of the cut by 
flattening the ope, has given results sufliciently en 
couraging to warrant the continuance of this work until 
all excavation has been completed and the full depth 
and width havesbeen obtained 

With a fev ceptions, the so-called slides during 
the past vear were in reality breaks in the bank, result 
ing from the crushing of an underlying layer due to 
the great pressure of thee high banks, the underlying 
layer being displaced laterally, and causing a heaving 
up of the bottom, amounting in one instance to as much 


as 1) feet 

On one oecasion the writer was standing on a por 
tion of the wittom of she cut, which rose six feet in 
about five minutes, an? moved so smoothly and with so 
little jar as to make the movement scarcely appreciable 


it being hix impression at first that the steam shovel 


which he was observing was sinking and not that he 
was rising 

Innumerable plans for treating the slides have been 
suggested by interested and patriotic citizens through 
out the country, but not one of them has proven prac 
ticable The y successful method of treating the 


Hlides or break once the material is in motion, is 
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to dig it out and haul it away until the slide comes 
to rest upon reaching the angle of repose for the par 
ticular materia! then in motion. This angle of repose 
varies much in different localities, depending upon the 


character of the material composing the slide, the 


angie of inclination of the strata and the angles of 
the numerous dikes, faults, seams, etc At the Cu 
earacha slide, which has been practically at rest now 


for abont a vear and a half, the angle of repose corre 
sponds to a slope a little steeper than one vertical to 
five horizontal, while on the west bank of the cut at 


the town of Culebra, the material is still moving slight- 


ly on a slope of about one vertical to five horizontal. 
In one or two slides which have developed in the cut, 
the surface om which the material was sliding, had a 
slope of one vertical to ten horizontal, and in the case 
of another slide on the west bank of the canal, north 
of the village of Culebra, the moving material, which 
consisted of stratified rock, was moving en masse, at 
the rate of three feet in 24 hours, on a lignite layer 
about six inches thick, which had a slope of about one 
ertical to se horizontal and was underlaid by lay 
ers of sedimentary rock, which did not move A rather 
remarkable thing about this last slide was that, like 
two or three other slides, it developed in the dry seu 


son and moved at a faster rate during the four months 


when there wa than it has done since the 
rains have come 
The writer is awa t there is a very general im 
pression that slides are ‘ io saturation by rain- 
fall, or underground wats of the material which is in 
motion, and while this is to a great exte: rrect for 
the lidde like the described it (nearacha vet 
there have been three large slides, involving in all 
narly 2.000.000 eubie yards of material, which devel 
oped during the dry season and were composed wholly 
nate » dry that when loaded on the trai the 


} 


hidden during the windy season by 


clouds of dust. One of these slides was moving on a 
surface which had a slope of one vertical to six hori- 
zontal, and its rate of advance was about 2% feet per 
day for several months. A steam shovel made 103 cuts 
across the toe of this slide with the position of the 
loading track unchanged. 

From the commencement of operations up to October 
Ist, 1912, there had been excavated and removed, about 
18,000,000 cubie yards of material from slides, aggre 
gating an area of about 220 acres, and there probably 
remain yet to be excavated on account of slides at least 
three or four million cubic yards more 

As the result of several years experience, siides 
and breaks are now handled with less inconvenience 
and interruption to other work than was the case in 
the earlier stages of operations. Yet, notwithstanding 
increased efficiency in handling them, they cause con 
tinual annoyance and interruption to work, and de 
crease the output and complicate the engineering prob 
lems; and while they present no insurmountable ob 
stacles to the completion of the work in the Culebra cut, 
yet they are ever-present sources of annoyance, hind 
rance and expense. Their effects are especially felt in 
the destruction, displacement or covering up of tracks, 
requiring large track gangs to be kept continually at 
work in their vicinity. 

\ conservative estimate indicates that within the 
SS miles of the Culebra cut, fully 200 miles of track 
have been destroyed, covered up or have had to be 
built, solely on account of slides; and in one locality 
for nearly two years tracks have had to be maintained 
on material moving at a rate varying from one or two 
inches to several feet per day, necessitating the con 
stant presence of a track gang in order to permit 
the uninterrupted passage of trains 

It will be seen from what precedes that when the 


in the original estimate, it seems probable that there 
will still remain from the estimate of September Ist, 
1908S, an ample surplus of funds for completing the 
work in the Central Division without additional appro- 
priation. 

So far as the time of completion of excavation in the 
Culebra cut is concerned, in spite of the large additions 
by slides, the work is still well up to the original sche- 
dule, and had there been no slides, would have been 
completed with ease in January, 1912; an amount of 
material equivalent to the total excavation, exclusive 
of slides, having been removed by that time. In reality, 
however, it would have been completed sooner, as slides 
have decreased the average monthly output in addition 
to adding a large surplus of material. 


The Greatest Engineering Work of All Time 
N conveying ideas of size and quantity to the mind 
there is a point at which the use of figures—mere 

figures—becomes altogether inadequate. When statis- 

tics run into the millions, the mind, unless it is as- 
sisted by some more or less concrete scale of meas- 
urement, fails to form an adequate conception of what 
they mean. That this is particularly true of the great 
engineering work which is now drawing te a close 
on the Isthmus of Panama is proved at once by a glance 
at the pictorial representation on the adjoining page 

a method of illustration with which our readers 
have been made familiar during the past few years in 
the columns of the ScIENTIFIC AMERICAN, 

Alike in times ancient, medieval and modern, the 
great pyramid of Egypt (one of the “seven wonders” 
of the Ancient World) has been taken as the stand- 
ard of measurement for engineering and architectural 
structures of exceptional proportions. Now, when the 
engineers of the canal tell us that the total amount of 
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Map of the Panama Canal. 


Culebra cut shall have been completed, not less than 
22 per cent of all material excavated by the United 
States will have been removed on account of slides, 
and that they will have added twenty-one or twenty- 
two million cubic yards to the amount of material to 
be excavated. 

On the other hand, while their existence has in- 
creased the difficulties of the work and has added very 
cousiderably to the amount of excavation, and conse 
quently to the cost, yet they have so far presented no 
obstacles which cannot be overcome without delaying 
the predicted date for the opening of the canal; nor 
will the additional material excavated on account of 
slides require any further appropriation in excess of 
the estimate submitted by the chairman and chief 
engineer on September Ist, 1908. 

In this estimate, the “Division Cost” of all dry 
excavation rémaining to be done in the Central Divi- 
sion after September Ist, 1908, was given as 75 cents 
per cubic yard, whereas the total cost of all excava- 
tion in the Central Division from September Ist, 1908, 
to September 1, 1912, was but $0.5134. The difference 
between the unit price submitted in the estimate and 
that at which the excavation was actually done between 
September Ist, 1908, and September Ist, 1912, amounts 
to a total of $17,013,645, the amount of excavation in 
question, having been 71,908,898 cubic yards—about 
three fourths being rock. 

It must not be understood, however, that this total 
of over seventeen million dollars will be a clear saving, 
as fully seventeen to eighteen million cubic yards in 
addition to the estimate of September Ist, 1908, will 
have been added by the slides before work in the 
Central Division has been completed; and besides, a 
considerable amount of work not then contemplated 
has since been done. Yet, in spite ofthese large addi- 
tions, aggregating probably ninetee: or twenty million 
cubic yards to the quantity of material as submitted 


excavation taken out of the completed canal will reach 
the great total of 212,227,000 yards, the average citizen 
understands, of course, that this represents an enor- 
mous mass of material. But when he is told that if 
the excavated earth and rock were dumped along the 
line of Broadway, New York, it would prove sufficient 
te form no less than sixty-three great pyramids, reach- 
ing for a distance of nine miles from the Battery to 
Harlem, there is little danger of his failing to appreci- 
ate the magnitude of the task of excavation at Panama. 

Everybody knows that much trouble has been given 
along the line of the canal by slides of great magnitude. 
When we read that the total amount of extra material 
additional to the original estimate of excavation, which 
must be painfully shoveled onto the cars and hauled 
away out of the Culebra cut amounts to over 20,000,000 
eubic yards of earth and rock, we apprehend but do 
not comprehend what this means. But when we are 
told that this material, if built into one huge mass, 
would make a pyramid of solid material reaching along 
Broadway from Chambers Street to Fulton Street and 
extending from the City Hall in City Hall Park to 
West Broadway, and that the apex of this pyramid 
would tower one hundred feet above the top of the 
Woolworth Building, we comprehend what a_ vast 
amount of additional work has been imposed upon the 
engineers by the unstable and treacherous character 
of the voleanic material through which the canal is 
being dug. 

Also we know that the concrete work which has 
been done in building the locks at Gatun, Miraflores 
and Pedro Miguel constitutes the biggest job of con- 
creting ever undertaken. We understand, in a general 
way, that the four-and-a-half million cubic yards of 
concrete must represent a big bulk of materials. As @ 
matter of fact, sufficient concrete has been put in the 
locks and dams of the canal to form a pyramid 960 


(Concluded on page 405,) 
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Pictorial representation of the enormous quantities of material handled in constructing the Panama Canal, 
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The Sanitation of the 
Canal Zone 


Teaching the Tropics How to Live 


By Dr. A. J. 


Sanitation, 


Orenstein, of the Department of 


Panama Canal 


























Barre! screened to 


keep out 


yellow- 


fever-carrying mosquitoes. 


Spraying with oil 
mosquito 


to kill the 


larva. 


| N 1905 a ung physician received an appointment in Says Froude: “In all the world, there is not, perhaps, five: four died of yellow fever. Of the five members of 
the medi ervice of the Canal Zone He told the now concentrated in any single spot, so much swind the family of the superintendent of the railroad, three 
! ! ne of the leading colleges of ling and villainy, so much foul disease, such a dung died of yellow fever. Of twenty-five Sisters of Char- 
e United State medical man of note, a man who heap of moral and physical abomination as in the scene ity who came to Ancon Hospital, twenty died of yel 
! erved t reat credit and ability in a difficult of this far-famed undertaking of the nineteenth cen low fever. And so, when we speak of the squander- 
t as head of the Health Department of one of our tury.” And to this veritable Hades of disease and ing of money by the French, let us not forget that 
irgest cities This professor glanced at the letter of death, France sent her noblest and bravest sons, who, the “men on the job” squandered but one thing—their 
appointment and asked \re you going to accept the with Death grinning over their shoulders, did work lives. France failed to build the canal, but she failed 
appolutment Yes, | am going next Monday.” You that is a monument to their engineering skill, their only because her chief enemy was unknown to her and, 
i foo ‘ I tired of life that you want to ability and, above all, their courage It took nerve in her very failure, France presented to the world an 
mmite suicide And this gentleman's remarks were to come to Panama then. It took an incredible amount example of personal heroism and of engineering skill 
typical of what mar well-informed men would have of nerve to stay. Every Frenchman who came to that she may point to with great pride. 
said, and with good reason, at that time. Let us glance Panama knew that he was going to have yellow fever, When the United States Government undertook to 
it the sanitary history of Panama For centuries the and that every second man taken with it would die build the Panama Canal, it was recognized that the 
isthmus of Panama s regarded as one of the worst The family of a French chief engineer consisted of Canal Zone must be made habitable if the canal were 


| vu 1x of he world. 
The Spanish oecupation in 
he sixteenth, seventeenth 
and eighteenth centuries 
vas paid for with a fear 
ful toil to death The 
sturdy pioneer railroad 
builder, Aspinwa earried 
forward to a wecessful 
conclusion the construc 
tio f the i ni Rail 
road, a railroad forty-eight 
inhiies ong cost of 
i impossible to verify 


popular, 
ives a 
elu A life for each tie 


of the forty-eight miles.” 


In Januar ISS], with 
pomp and circumstance, 

ith speech-making and 
champagne with all the 
ceremonies o dear to the 
Crallie heart the great 
Frenel engineet Ferdi 
nand «de Lesse} fresh 
from | triumph in Suez, 
inaugurated the work of 
building the Panama 
Cana De Lessep’s little 
daughter turned the first 
spadeful of earth in the 
Panama Canal prism Al 
most simuitaneously with 
this first #e’xca Vatior an 


other and grimmer kind of 


excavation commenced 


the digging of graves for 
the thousands wh laid 
down their lives because 
the great engineer who 
fought so successfully the 
hifting, treacherous sands 
rf Suez ind who could 
have, no doui conquered 
bre mah i | obsta 
ch n Va did not 
re enize ii power 
rul tagonist in the hum 
j ithe ros ul And 

with the ver first day 
of work on fi eanal, the 
harvest of death and dis 
ense commenced Just 
how he y it has been can 
ol be ed, for the 
u ality ad morbidity 
sti ti i the French 
were e! j mplete 























Colon—D Street, from Eleventh Street, looking north. December, 1908. 

















Colon—D Street, showing sewer and macadam road completed. July, 1911. 


THE SANITATION OF THE ISTHMUS 


built. 

measures were 
to rid of yellow fever the 
two 


to be Accordingly, 


undertaken 
terminal cities—Colon 
Atlantie and 
the Pacific. 

taneously a maritime 


on the Pana- 


ma on Simul- 
quarantine service was es- 
tablished to the 
into the Canal Zone 


diseases. 


prevent 
entry 
of communicable 

The theory of the 
the mosquito in the trans- 


role of 


mission of yellow fever 
had been firmly = estab- 
lished by the work in 


The 
yellow 


Cuba. 
against 
therefore, 
along the following 


campaign 
fever was, 
inaugurated 


lines : 


(1) Isolation of yellow 
fever patients during the 
infectious period of the 


disease in such a manner 


as to prevent their being 
bitten by mosquitoes. This 
Was accomplished by re 
moving all yellow fevet 


patients to a sereened 


room in the hospital. (2) 
Fumigation of the houses 
where yellow fever cases 


were found, and the houses 
adjacent to This 
for the purpose of destroy- 


these. 


ing the yellow fever in- 
fected mosquitoes that 
might remain within the 


the mosquito 


yellow 


for 
transmitting 


houses ; 
fever, 


the Stegomyia (or Aédes) 
calopus, does not fly far, 
but rather remains near 
the place where it bred 


out and had its biood meal. 
(3) Protection of dwell- 
ings against mosquitoes by 
screening with wire gauze. 
(4) all 
places the 


breeding of the Stegomyia 


Destruction of 
favorable for 
“alopus—the last task was 
a difficult The 
gomyia calopus is a house 


one. Ste- 


mosquito. it breeds in 
water 
habitation : 
ter pitchers, barrels, 
cans, Neither Pana- 


near human 
Cisterns, wa- 


tin 


vessels 


ete. 
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ma nor Colon had public water supplies, the people 
depending on rain water and on water sold by vendors. 
In each household there were a number of water con- 
tainers wherein the Stegomyia bred in profusion. The 
first thing done was to reduce to a minimum these 
water containers. Such vessels as were absolutely 
necessury for the storage of water were screened with 
wire gauze. The providing of Panama and Colon with 
satisfactory water supplies was at once undertaken 
and pushed forward as rapidly as possible. With the 
introduction of modern water supplies the collection 
of water in cisterns, barrels, ete., could be discon 
tinued and thus, the breeding places of the Stegomyia 
were practically entirely destroyed. From having been 
the most humerous species of mosquitoes in Panama 
and Colon in 1905, the Stegomyia has now become the 
species least frequently encountered. A Stegomyia mos 
quito is now very hard to find, indeed. The results 


of this work were very soon manifested, as 


bite a week or so thereafter. (2) Protecting dwelling 
with copper wire gauze against the ingress of mos 
quitoes. All the houses occupied by Americans, and 
most of the others are sereened. (3) Catching and 
killing mosquitoes within the dwellings. This is done 
by negro “mosquito-catchers,” and is of great value in 
preventing malaria where other prophylactic measures 
cannot be inaugurated. (4) Destroying the breeding 
places of Anophelinzw by filling, draining, and training 
the banks of streams. (5) Destroying the Anophelinwe 
in the larval and pupal stages by oiling the water in 
which they are found, or applying a special larva 
poison to this water. (6) Clearing the rank vegeta 
tion in the immediate vicinity of dwellings and settle- 
ments, so as to destroy the shelter for such mosquitoes 
as may find their way to the vicinity of the houses; 
to hasten evaporation and the drying of small water 
collections and marshy places; to expose to view small 


tion, have undoubtedly contributed greatly to the main 
tenance of good health. The history ef pnenmonia 
among the negroes illustrates this point. In 1906, be 
fore provision had been made to feed the laborers, 
and when housing had not been brought up to the 
present standard, a number of cases of pneumonia oc 
curred among the negro laborers. The mortality from 
pneumonia was 413 in 1906 and 328 in 1907. A board 
appointed to study this disease recommended that the 
laborers be fed by the Government and that certain 
When these 


recommendations were carried into effect the number 


improvements in their housing be made. 
of cases of pneumonia immediately diminished In 
1908 there were but 93 deaths: in 1909, 70; in 1910, 
73; in 1911, 94. 

To carry out the preventive measures against ma 
laria and yellow fever, the two principal enemies of 
the Caucasian in the tropics, as well as all the other 





the following figures will show: From July 
Ist, 1904, to June Ist, 1905, 77 cases of yel- 
low fever originated on the Isthmus. In 
June, 1905, 62 cases; in July, 42; in August, 
27: in September, 6; in October, 3: in No- 
vember, 2; December (in Colon), 1. During 
1908 there was only one case of yellow fever 
on the Isthmus, in Colon. Since then not a 
single case of yellow fever occurred on the 
Isthmus, although a continuous influx of non- 
immunes is taking place 

With yellow fever under control, attention 
could be directed to the second enemy of the 
white man in the tropices—malaria, this dis- 
ease is transmitted by certain members of the 


ius) = Anophelinze. These mos- 





mosquito 
quitoes differ greatly from the Stegomyia 
While the 


Stegomyia calopus breed in water containers 


calopus in their breeding habits. 


close to human habitations and do not fly very 
far, the Anophelinzw breed in streams, marshes, 


water holes, ete... and are capable of travel- 
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Pedro Miguel, showing mess hall and family 
quarters, screened against mosquitoes. 1911. 


sanitary work and treatment of the sick in the 
various hospitals, camps and in the homes, # 
force of about 1,400 is employed, of which about 
750 are employed in the two terminal hospitals 
of Ancon and Colon, which cared for about 30,000 
patients in 1911. The total appropriations for 
the whole Department of Sanitation for the 
eight years of its existence, has been about $12 
900,000, Of this, however, only about one fourth, 
or about $380,000 a year, has been expended for 
sanitation, that is to say, for the prevention of 
disease. This $380,000 pays for the sanitation 
of about 100 square miles of territory with a 
population of about 90,000 or about one cent a 
day per person. 

Figures make dry reading, but indulge me in 
just one more statistical exposition. The malaria 
sick rate for 1906, if continued inte 1911, would 
give on the basis of the number of employees in 
1911, about 40,000 cases of malaria sick in the 
hospitals for the year, or a loss in labor of about 


200,000 days of work. The total number of em 








Toro Point, showing labor quarters with self-closing garbage cans. July, 1911. 


ing considerable distances, probably as far as a mile 
and a half 

The campaign against malaria was inaugurated on 
the following plan: (1) Treatment with adequate 
doses of quinine (about 30 grains a day for adults) 
of all cases of malaria. First, because this treatment is 
curative; and, second, because, unless so treated, each 
“ase of malaria constitutes a focus from which malaria 
Spreads. In malarial regions there are many persons 
Who have what is often spoken of as chronic malaria. 
Such individuals frequently do not suffer any serious 
inconvenienc: They more often suffer from occasional 
headaches inemia or slight fever. These are the peo 
Ple most dangerous from the standpoint of the sani 
tarium. It is in the blood of these individuals that 
the malaria causing parasite has attained the form in 
Which, if taken by a female Anopheline, it developes 
Within this mosquito into the form capable of causing 
malaria in the individual whom the Anopheline maj 


breeding places and to remove the temptation to throw 
water containers into the vegetation. 

These measures, conscientiously and painstakingly 
carried out, resulted in reducing the number of malaria 
cases treated in the hospitals from 6.83 per cent of the 
working force per month in 1906 to 1.53 per cent of 
the working force per month in 1911, and the death 
3 in 1906 to 47 


from malaria among employees from 2 


in 1911. In 1906 a good deal of preventive work had 
already been accomplished. What malaria would have 








done to the working force, had conditions remained 
as they were in 1904, is indicated by the fact that 
among 150 U. S. Marines stationed at Empire in the 
Canal Zone in 1904, 170 cases of malaria developed in 
four months. 

In addition to the measures having an immediate 
relation to the prevention of disease, the steps taken 
to provide the employees at work on the Canal with 
comfortable quarters and wholesome food and recrea 


ployees sick in hospitals with malaria in 1911 

was &,046—or a loss of 44,730 days of work % 

gain of about 155,000 days was, therefore, made 
Placing the loss to the Government for each day's labor, 
plus treatment, at the rather low figure of $5 per man, 
the gain in this one item of saving more than off-set 
the cost of sanitation proper. These figures do not 
include the malaria cases treated in the dispensaries 
and in homes Among this class of patients the gal 
has undoubtedly been proportionate to the gain in Pes 
pital cases, and in addition it must not be forgotten that 


eniti 


malaria is a disease that undermines a man’s |} 


insidiously and lowers his working efficiency to an 


extent not approached by an® disease with the possible 
exception of hook-worm. The less malaria, the fewer 
inefficient workers in an organization. 

The experience of the Panama Canal has demon 


strated that proper sanitation, together with what may 
be called hy the modern term of “social welfare work 


such as providing proper housing, feeding, and a 
ments, can make possible residence, even yp need 


PConcluded 
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rABLE I DISTANCES 
GELLAN BETWEEN 
AMERICA 


AND TIME SAVED VIA 
THE ATLANTIC-GULF 


From New York 


THE 


Days saved for vessels of 


ro Distance 
saved 
9 10 12 
knots knots knots 
Miles 
Callao 6.250 284 25.2 23.3 
Iquique 5,139 23.3 10.9 17.3 
Valparaiso 3,747 16.8 15.1 i2.5 
Coronel 3, 296 14.7 13.2 10.9 


from Panama and 2,666 miles from the St 


Magellan, while Valpar 
agricultural portion o 


faiso, the principal por 


f Chile; is 1,433 mil 


14 
knots 


18.1 
14.8 
10.6 


raits 
t of 


es fr 


Atlantic entrance. The two-mile har- 
bor breakwater. 


PANAMA CANAL AS COMPARED WITH THE STRAITS OF MA. 
PORTS OF THE UNITED STATES AND THE WEST COAST OF SOUTH 
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Panama and 2,616 miles from the Straits of Magellan. 


The saving in distance 
Gulf ports of the Unite 
South America is so gr 
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the same. As a matter 


by way of the Straits of Magellan will be 


and the amount of sp: 


of fact, however, fuel 


ice which vessels will 


Atlar 


coast 


itic 
of 


be used 


of f 


tes W 


uel 


ere 


expenses 


have 


much heavier 


to 


devote to the transportation of fuel, instead of cargo, 


larger 


will be much 

















Ruins of old Panama which was burned by the 
buccaneer Morgan. 


Frém New Orleans 


Days saved for vessels of 


Distance 


saver 
16 9 10 12 i4 16 

knots knots knots knots knots knots. 

Miles 

15.7 7,245 33.0 29.7 24.7 31.1 18.4 
12.9 6.134 7.9 25.0 20.8 17.7 15.4 
9.2 4,742 21.4 19.2 16.0 13.6 11.8 
8.1 4,291 9.4 17.4 14.4 12.3 10.7 


The effect of the Panama Canal upon the trade of the 
United States with New Zealand and Australia prom- 
ises to be of great commercial benefit to the United 
States. The commerce of the eastern seaboard of the 
United States with Australia and New Zealand in 1910 
was valued at $46,543,000, the increase during the pre- 
ceding decade having been 6S per cent. Australia has 
a very large commerce amounting to $130 per capita, 
while New Zealand's trade averages $170 per inhabi- 
tant. The foreign commerce of New Zealand per capita 
is five times that of the United States. The saving in 
distance and time of voyages for vessels of 9 to 16 
knots speed is stated in Table IT. 

The distance from New York and Adelaide via the 
Panama Canal will be 1,746 miles less than via the 
Cape of Good Hope. To Melbourne, the reduction in 
distance will be 2,770 miles and to Sydney 3,932 miles. 
For the voyage between New York and Sydney vessels 
of 10 knots speed can save 15.8 days. <A calculation 
has been made of the fuel expenses of a 10%4-knot 
freight steamer whose average daily coal consumption 
at sea is 38 tons. This vessel would save about $3,500 
in coal expenses by taking the Panama. route instead 
of one around the Cape of Good Hope, on a round-trip 
voyage between New York and Adelaide. For a round- 
trip voyage between New York and Sydney the fuel 
expenses via Panama would be about $6,230 iess than 
by way of the Cape of Good Hope. In making this and 
other calculations referred to in this paper, the 1912 
contract prices for coal were taken. It was assumed 
that the price of coal at Colon or Cristobal would be 
$5 per ton and at Balboa $5.50 per ton. These prices 
are about $1 above the cost of coal delivered at the end 
of ship’s tackle on the Isthmus of Panama at the pres- 
ent time. Under present contracts, the United States 
Government is securing 500,000 tons of coal per annum, 
delivered at the end of ship’s tackle at Cristobal for 
$4.0914 per ton. It was believed in making the coal 
calculations above referred to that somewhat less than 
$1 per ton would amply defray overhead expenses, 
depreciation of fuel, and lighterage charges, and that 
the United States Government could, without loss, sell 
coal, delivered in ship’s bunkers, at Cristobal for $5 
per ton. The 1912 contract prices for Welsh coal at 
Port Said, Suez Canal, it may be mentioned in pass- 
ing, are from $6.20 to $6.32. 

For the trade between the Atlan- 
tic-Gulf Seaboard of the United 








States and Oriental countries east 
of Singapore, the Panama and Suez 
canals will be competitors. The 
distance from New York to Hong- 
kong and Manila is about the same 
via the Panama and Suez routes. 
For points north and east of Hong- 
kong, the Panama route will be 
shorter; for places south and west, 


the distance will be less via Suez 


as shown by Table III. 

_ If the tolls at Panama are not 
higher than those at Suez the two 
routes will be put upon an equal 
competitive basis as far as toll 
charges are concerned, and the 
choice of routes taken by vessels 








New Panama, as 


seen from Ancon Hill. 


between our Atlantic Seaboard and 
the Orient east of Singapore, will! 
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depend upon the necessity for and the prospects 
of securing cargo en route and upon the coaling facili- 
ties and cost of fuel on the way. 

The most effective means of enabling the Panama 
Canal to compete successfully with the Suez route for 
the tratlic between the Atlantic Seaboard of the United 
States and the Orient east of Singapore, is for the 
United States Government to sell coal at moderate cost 
at the Isthmus of Panama. 

The choice of routes taken by vessels between the 
Atlantic Seaboard of the United States and the Pa- 
cific Coast of Asia cannot be predicted in advance with 
absolute certainty. There will doubtless be much 
overlapping of routes in the Orient. Some vessels will 
leave Japanese ports for New York by way of the 
Suez Canal and Europe, and it is also to be expected 
that vessels will leave Singapore for New York via 
Chinese and Japanese ports and the Panama Canal. 
All things 
Panama Canal will be used by most of the traffic 
handled between the Atlantic-Gulf Seaboard of the 
United States and the Philippines, Hongkong, and 


considered, it seems probable that the 


points north and east thereof. 

The tonnage of shipping that might have used a 
Panama Canal in 1899 was carefully investigated and 
a similar study was made of available canal tonnage 
for the statistical year 1909-10. It was found, in 1899, 
that Panama Canal would then have been used by 
about 5,000,000 net tons of shipping. The shipping 


that would have used the canal during the year 1909-10 
amounted to 8,328,000 net tons. The increase during 
the eleven years was 6614 per cent, or at the rate of 
59 per cent per decade. Table IV summarizes the re 
sults of the investigation of the traffic available for 
the use of the canal in 1909-10. 

The details summarized in the Table IV indicate 
that the commerce between the two seaboards of the 
United States during the statistical year 1910 amounted 


TABLE IV.—NET TONNAG 


E OF VESSELS THAT MIGHT 


HAVE ADVANTAGEOUSLY USED A PANAMA CANAL 


IN 1909-10. 


Europe with 
Western South America 
Western Central America 
and Pacific Mexico 
Pacific United States, Brit- 
ish Columbia, and Hawaii 
Pacific United States via 
Suez Canal 
Oriental countries east of 
Singapore and Oceania 
Eastern United States coast 
with 
Western South América, 
Pacific Mexico, and 
Hawaii 
Pacific Coast of United 
States (via Cape Horn) 
Pacific Coast of United 
States and Hawaii (via 
American-Hawaiian 8.8 
Co.) . 
Oriental countries east of 
Singapore and Oceania 
Pacific traffic 
Pacific Coast 
Atlantic Coast 
Eastern Canada with Alaska 
Chile and Australia 


Total 


Nore 1) Reported by 


Total 
Total Total Entrances 
Entrances. Clearances. and 


Clearances 


1,553,887 1.594.513 3,148,400 
80,788 118,714 199,502 
419.865 269,853 689,718 
1) 1) (1) 158,000 
618,704 555,881 1,174.58 
300,909 166,686 467.595 
117,147 55,508 172,655 
181,713 181,713 563,426 
600,000 900,000 = 1,500,000 
158,558 259,932 418,490 
13,410 22,248 35,658 


4.044.981 4,125,048 8,328,029 


Suez Canal Company; hence the 


total is not separable into entrances and clearances at American 


ports. 


to only about 10% per cen 
traffic. The trade of the 


t of the total available canal 
United States with foreign 


countries included 33 per cent of the total canal traffic, 


while the commerce of Et 
South America amounted 
In order to estimate 
tonnage of traffic that wil 
ing the early years of its 
of the growth of traffic at 


irope with the west coast of 
to 3S per cent of the total. 

conservatively the probable 
1 use the Panama Canal dur- 
operation, a study was made 
the Suez and of the increase 


of the commerce of the world as a whole, and of differ 
ent sections of the world. The traffic of the Suez 
Canal increased 70.26 per cent during the decade end- 
ing in 1910. The value of the trade of the United 
States with non-European countries advanced 67144 per 
cent that decade. 
mercial increase make it apparent that an increase of 
60 per cent per decade in the shipping using the 


These and other percentages of com- 


Panama Canal may be conservatively assumed. At the 
present rate of increase the commerce available for 
the Panama Canal during the first year or two ef its 
operation will amount to about 10,500,000 net tons of 
shipping per annum. Naturally the canal will stimu- 
late the growth of commerce, but if it be assumed that 
the rate of increase in the canal traffic during the 
first decade is only equal to the rate at which its avail 
able traffic is now growing, the net tonnage of ship: 
using the canal by 1925, at the end of the first decade 
of the canal’s operation, will amount to about 17,000,000 
tons per annum. By the end of the second decade the 
tonnage may be expected to have reached 27,000,006 
tons. 

The canal will unquestionably largely inerease the 
tonnage of waterborne traffic between the two sea 
boards of the United States. The brief table Number V 
classifies the estimated net tonnage of shipping that 
will use the canal in 1915, 1920 and 1925. 

In the table the tonnage credited to the coast- 
to-coast American shipping in 1915 was obtained by as- 
suming that the tonnage of traffic handled by water 
between the two seaboards in 1910 will increase at 
the average rate at which the total traffic of the cana! 
is growing. Probably it will increase more rapidly 
than this. It is believed that our intercoastal shipping 
through the canal will double during the decade end 
ing in 1925. At that rate of growth, the coast-to-coast 
shipping through the canal will amount to 1,414,000 
tons in 1920. 

















Atlantic entrance. 


Sea level section of canal, 


north of Gatun, looking toward Atlantic. 
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Pacific entrance. The sea level section of the canal south of Miraflores 





locks, showing dipper dredges at work. 
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DISTANCES AND TIMI 


From New York 


Days saved for vessels of 


SAVED VIA THEPANAMA CANAL AS CONTRASTED WITH ROUTES VIA THE 
STRAITS OF MAGELLAN BETWEEN THE ATLANTIC-GULF SEABOARD OF THE UNITED STATES AND AUSTRALASIA. 


From New Orleans 


| 
| 
Days saved for vessels of 
Distance | 
saved 
16 0 10 12 i4 16 
knots knots knots knots knots knots 
Miles 
1.0 258 14.6 l l 10.8 9.2 8.0 
4.282 19.3 17.3 14.3 12.2 10.4 
v 5.444 24.6 22 i8.4 15.7 l ‘ 
6.0 iSS 15.6 14.0 11.6 9.9 8.6 























SUEZ CANAL THE CAPE OF GOOD HOPE, AND THE 





Remarks. 





Difference between routes via Panama, Tahiti, Sydney, and Mel- 


bourne, and via St. Vincent and Cape of Good Hope. 


Difference between routes via Panama, Tahiti, and Sydney, and 


via St. Vincent, Cape of Good Hope, and Adelaide. 


Difference between routes via Panama and Tahiti and via St. Vin- 


cent, Cape of Good Hope, Adelaide, and Melbourne 


Difference between routes via Panama and Tahiti and via Straits 


of Magellan 


\BLE Itt DISTANCES AND DAYS SAVED BY THE PANAMA OR THE SUEZ CANAL BETWEEN THE ATLANTIC-GULF SEABOARD OF THE UNITED STATES AND JAPAN 





Days sa 
To " D " 
ay 
) 10 12 
Al ts Knots knots 
M 
Yokoha ‘ Pana : 1,708 6.9 l 12 
Shanghai Panama 1S s.1 t 
ilo ama 
Manila Panama t 
si al P 4 
is4 0 rs " 
LI (LASSIFICATION§ OI! ESTIMATED NET 
rONNAGI ot SHIPPING USING rHE PANAMA 
ANAL ID ivl i920 AND 19 
Average 
per annur 
luring 1015 reo 102. 
ancl Lveit 
‘ ast-te » tA eTican ship 
ping 1,000 000 1,414,000 2 000 000 
\ . arrying 
f the 
720.000 OOOO 1.500.000 
I art ig 
he Unite 
en countries S&S 780.000 11,.020.000 13,850,000 
Tota 10,500,000 $44,000 17,000,000 
The foregoing details regarding the effect of the 
Panama Cenalt upon the length and time of ocean voy 
ages, and the figure presented regarding the traffic 
of the I ima Cana show conclusively that the new 
route be eer the Atlantic and Vacitie will be of great 
commercial usefulne its effect upon the industries 
ind trade of the United States will be large and far 
eaching 


d for vessels of 


CHINA, THE PHILIPPINES, AND SINGAPORE 


From New Orleans 


Days saved for vessels of 


Distance 


saved 
14 16 9 10 i2 14 
knots knots knots knots knots knots 
Miles 
10.7 9.3 5.705 25.9 23.3 9.3 16 
5.1 1.4 3,813 171 15.4 12.7 10.8 
1.919 S.4 7.5 6.2 5.2 
1.978 8.6 7.4 6.4 5 
6.9 .9 547 2.0 1 1.4 1.1 


Color Photography of the Moon 

| N a recent number of the Astrophysical Journal Prof. 
Wood discloses the possibilities of photographing 
celestial objects by using the visual region of the spec 
trum alone, the violet region alone, and the ultra- 
violet region alone. The photographs of the lunar 
surface taken by Prof. Wood by these three different 
methods show very marked differences of brightness. A 
pateh just above the crater Aristarchus is as bright 
as the surrounding surface when the “visual” region is 
employed, comes out rather darker on the “violet” 
image, and is quite dark when photographed in the 
“ultra-violet” light. Some of the maria appear darker 
in the violet picture and appear to be differentiated 
inter set by the selective process. Prof. Wood suggests 
that, were it possible to take pictures over a great 
range of different wave-lengths, it would become possi- 
ble to take up the subject of lunar petrography. A series 
of experiments led him to the conclusion that the dark 
patch near Aristarchus is covered by a form of sulphur 
or some sulphur compound. If it were possible to ex- 
tend the range of photographs to where the silicates be- 


gin to show, by anomalies in reflecting power, one 


Remarks. 


16 
knots 





14.4 Via San Francisco 
Via Colombo, Singapore, Hongkong and Shanghai. 
9.4 Via San Francisco and Yokohama 
Via Colombo, Singapore and Hongkong 
4.5 Via San Francisco, Yokohama and Shanghai. 
Via Colombo and Singapore 
7 Via San Francisco and Yokohama. 
Via Colombo and Singapore 
Via San Francisco and Yokohama. 
0.9 Via Colombo 





might be able to map out the lunar surface petro- 
graphically. 


Schaumasse’s Comet 
Noapemny espe received at 


from Kiel gives the following elements and ephem 


Harvard Observatory 


eris of Schaumasse’s Comet, computed by Schaumasse 
and Fayet, of Nice, from observations on October 1Sth, 
19th, and 20th: 


ELEMENTS. 





Time of perihelion passage (T) 
Perihelion minus node (w) 
Longitude of node (2) 
Inclination (i) 53° 53’ 
Perihelion distance (q) 1.051 


EPHEMERIS. 





G.M.T Dee Light 
h 
October 26.5 1 ‘ D1 1.00 
30.5 10 IZ i 
November 3.5 10 2 3 17 2) 
7.5 10 BA 30 22 @& OST 








Correspondeuce 


[Yhe editors are not responsible for statements 


ade im the « espondence column Anonymous com- 
munications cannot be considered, but the names of 


correspondents will be withheld when so desired.) 


The Broken Rail Question 


To the Editor of the Scientiric AMERICAN: 
I am following the broken rail question. 


did editorial, ““The Steel Rail,”’ s 


Your splen- 
far as describing the 
stresses to which it is subjected is concerned, is com- 
plete except the main stress, the “Punch of the Piston,”’ 
and I have to disagree with the remedy you suggest, 
better quality, because the heavy traffic demands a very 
hard rail in order to be durable, and it is this durability 
Consequently, I 
a remedy by taking the “punch” out of 
Fisher’s letter, “The Rail 
Question,” in which he recounts that an engine in the 
Middle West broke 150 rails on one trip, proves my argu- 
ment. What he means by the cause, “not properly bal- 
anced,” 


ilternate, in fact, this is the principal clement in creat 


feature that renders the rail brittle 


am providing 


the locomotive Mr. ¢ E 


is not understood, because the “‘punch”’ is truly 
ing the “punch the rocking motion imparted by the 


down stroke of the piston alternately on opposite sides. 





(And that two hundred broken rails were removed from 
a one hundred mile section after one night's traffic 
would seem to vro that defects were not the sole cause. 
St. Louis, Mo. Georace J. Frrovuson. 


Determinism in Science 


To the Editor of the Screntiric AMERICAN 

In your issue of August 31st a correspondent who signs 
himself C. H. K. attacks my statement as to Determin 
jam being the truly scientific standpoint, and advances 
the argument of common experience in favor of the Free- 
will theory I disagree with this to the extent of main- 


taining that all experience, on the contrary, points to the 








truth of the deterministic doctrine. All our systems of 
education, intellectual and ethical, as well as all our social 
activities, are based on the assumption that human con- 
duct is determined by influences acting upon the will, 
and that it is possible to a great extent to foresee and to 
bring about certain lines of conduct as the iesults of cer- 
tain causes. According to the Free-will theory, however, 
we are angry, despondent, foolish, vicious, or whatever, 
simply because we choose to be so. I cannot think that 
human nature is so base. I believe that if the will were 
free we should all be sages or saints. 

Your correspondent closes his letter with a query as to 
which is the more scientific, Free-will or Determinism. 
Determinism is scientific, Free-will is not. Determin- 
ism is simply the universal application of the law of cause 
and effect. Every phenomenon, psychical as well as 
physical, arises from a cause—really a complexity of 
causes—which in turn results from preceding causes, and 
so on back to infinity. Free-will assumes that psychical 
phenomena transcend this law of cause and effect, and 
admits the unthinkable doctrine of chance. 

Determinism is not a ‘‘lazy man’s doctrine,” as I have 
heard it called. It soothes the pangs of defeat it is true; 
but unto him who has come to realize how ceaseless and 
deep is the influence of each of us upon the lives of those 
around him, Determinism acts as a most powerful stimu- 
lus to wise and unselfish conduct. 

Washington, D. C. Paut R. Birae. 


Gyroscopic Action of Revolving Aeroplane 
Motors 
To the Editor of the Sctentiric AMERICAN: 

An answer to Mr. Brooke’s indictment of the revolv- 
ing-cylinder motor which appeared in your issue of 
September 28th, 1912, can be found in the Screntiric 
AMERICAN of September 14th, 1912, where on page 231, 
in the deseription of a visit to the Gnome motor factory, 
Mr. Seguin, during the actual tests for gyroscopic action, 
concludes by saying: ‘‘Of course, it exists, but I account 
for the fact that it is negligible in actual practice in that 





the plane of rotation of the motor is not changed rapidly 
enough to produce a noticeable gyroscopic effect.” 

1 asked the late Paul Peck some months ago whether 
he was troubled by this force, when he replied that he 
noticed it in the beginning, but after he had gotten 
used to the motor he found that it rather added stabil- 
ity to the aeroplane flights and that he then forgot all 
about it. 

This is evidently the experience in France, where, I 
am sure, not less than three fourths of all army aero- 
planes are fitted with revolving-cylinder motors; and 
we hear very little of accidents from that country. 

Paul Peck came to his early death because he had the 
fatal tendency to steep dipping, against which risky 
habit he had often been warned by a number of people; 
to lay the blame for the accident to the gyroscopic 
action of the motor as such is therefore unfair and un- 
scientific. 

Even if the gyroscopic foree enhanced the danger of 
steep dipping, which it probably does, it would merely 
emphasize the folly of this entirely unnecessary and 
foolhardy practice, and would not diminish the value 
of light and air-cooled revolving-cylinder motors in the 
development of the flying art. Emite Ber.iner, 

PRESIDENT THE Gyro Motor ComPany. 

Washington, D. C. 


The Refractory Collar Button 
To the Editor of the Sctentiric AMERICAN: 

W. 8S. B. in your issue of August 24th, 1912, advises 
us to use paraffine on the back of a button-hole to facili- 
tate the passage of a collar button. 

As paraffine is not always conveniently near, I suggest 
something else that we klways have with us. 

Hold that part of a collar or cuff containing the button- 
hole between the tongue and the roof of the mouth about 
three seconds, and the starch will soften, rendering the 
button-hole so pliable that the most obdurate button 
will easily pass through. 


Columbus, O. Oreste A. B. SENTER. 
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Type of motor to be used in operating canal. 


raXxHE work of digging the Pana- 
| ma Canal has a history of its 
own As the operations passed 
from one company to another, and 
as man succeeded man in charge of 
this work, the plans underwent con 
stant modification, and methods of 
accomplishing such work have 
passed through a very great evo 
lution Working side by side on 
the Isthmus have been machines 
belonging to different decades of 
historica! development In the 
work of construction electricity has 
unfortunately filled a minor part. 
Due to the pressure at the time the 
United States Government took con 
trol and the necessity for immedi 
ate results, it was impossible to de 
velop the water power on_ the 
Chagres River as was planned, and 
to use electric power for a large 
part of the work. Also, civil engi 
neers have not utilized electrical 
machinery to the extent which they 
will in the future, and the small 
self-contained steam units were ap- 
plied much more quickly than could 
have been done with electricity, 
even though the final cost for the 
present methods must necessarily 
be higher When we come to the 
operation of the Panama Canal, 
however, the situation is entirely 
changed Here the present man- 
agement has had a free hand and 
electricity will be used throughout 
all the operation of the machines 
and appliances incidental to the use 
of the canal. 

The principal application will be 
that of 985 motors of 34,300 total 
horsepower for the operation of 
the lock cates, fender chains, 
pumps, ete Ships will be towed 
through the locks by powerful 
electric locomotives, and a large 
miscellaneous application of electric 
power will be found in the machine 
shops, the dry docks, coal handling 
plant, wharf cranes, and it will be 
used for many other purposes. Elec- 
tric lighting will be used wherever 
possible in connection with the 
canal and nearby towns in the zone, 
and the relocated Panama Railroad 
Will possibly be electrified in the 
hear future 

The power will be generated in 
two large stations, and over one 
thousand metors will be used for 
the operation of the canal. Two 
steam-electric stations now exist at 
Gatun and Miraflores, each consist- 
ing of three 1,500 KVA, 3-phase, 
“3-eyele, 2.200-volt, steam  turbo- 
driven generators; two 35 Kw., 125- 
volt turbo-driven exciters with the 
hecessary switchboards, rotary con 
verters, etc. The power station at 
Miraflores will be retained and pow- 
er will also be developed from a 
hydro-electric station in connection 
With the Gatun dam. 

The 165 square miles of storage 
in Gatun Lake makes possible the 
development of the hydro-electric 
station, in which not over 7 per cent 
of the minimum water supply will 
ever be used. In the rainy season, 
water, of course, will be so plenti 
ful that it will be wasted over the 


The Electrification 
of the Panama 








Canal 


By David B. Rushmore, Member 
American Institute Electrical 


Engineers 






















Steam-electric power station at Miraflores. 





















































Relocating the Panama Railroad, which will probably be electrically operated. 


spillway. This hydraulic plant will 
consist of three 2,500 KVA, 3-phase 
25-eycle, 250 revolutions per minute, 
2,200-volt, waterwheel-driven, excit 
ers with provisions for three ad 
ditional units. 

Protection against severe strains 
of short circuits will be obtained by 
the use of external reactances, con 
sisting of air insulated coils mount 
ed on concrete cores. The 50 kilo 
watt exciters will be mounted on 
the vertical shaft below the rotai 
ing field and above the waterwhee! 
In addition, there will be two 100 
kilowatt induction motor-driveu ex 
citers taking power from the main 
2,200-volt buses. Remote contro! 
will be used throughout and the 
operator will be located near the 
switchboard on the second gallery 
from which the entire station may 
be seen. 

Two hundred and twenty-volt mo 
tors will be used for operating the 
locks, and transformers located at 
various sub-stations will be used to 
step down from the 2,200-volt powe: 
of the generating station rhe 
transformers will be located = in 
rooms, each of which will be prac 
tically a self-contained sub-station 
The Gatun locks will have sixteen 
such rooms. There will be eight 
for Miraflores, and Pedro Migue! 
will require twelve. Every trans 
former station will have duplicate 
transformers, of 200 KVA capaci 
ty, feeders and buses to provide 
for a continuous service in case of 
emergency conditions. Under the 
usual conditions of operation one 
transformer will be connected to 
the locomotive track and the othe: 
io the machinery motors. Should 
either feeder or transformer bres! 
down a quick transfer to the re 
serve unit can be made In each 
room there will also be installed a 
single-phase lighting transformer of 
25 kilowatt capacity, and there wil 
be distributed throughout the locks 
approximately 7,000) lamps Oil 
switches of special “foolproof” de 
sign, automatic relays, panels, etc.. 
constitute the contre! equipments 
the design of which has been eni 
ried out with extreme care to pre 
vide for maximum reliability und 
flexibility of operation, togethe 
with the greatest safety for the 
operators, which latter is of m 
usual importance in connection with 
the climatic conditions of the Cana! 
Zone 
Altogether over 1,000 individual! 
motors will be required for the dif 
ferent locks. The most powerfn 
electric motors ever designed f 
commercial service known are the 
mill-type motors, which are used fo 
the rough service of steel mills. it 
is these motors which will be used 
for the gates, valves, cranes, emerzg 

ency dams, etc., and they wil! all b 
fitted with solenoid brakes The 
load curves of these show an ey 
tremely intermittent servic: ned 


they vary to a considerable extent 


with the different applicati 
paratus which has been in idleness 


(Concluded on page Wb.) 
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The House Fly’s Deadly Scourge 


| gre tiki) e accompanying photo 
graph i e fly which has been 
ds 


treved | the | itic fungus known 


as Emp This fungus is a 
dead ‘ { hou fly, and it must 
destros these pernicious in 
espoe he fall The flies 
pi ite ‘ “ l 1 dead or dying 
condi ceilings and window 
panes ( quantity of white 
powdetl i the pores of the fungus 

nen I m i insect’s body 
he re capable of infecting 
tie! ‘ ma come in contact 
ith them Whether the flies actually 
ent the are or merely get them at 
tuched their bodies, is not apparently 
Khe 


The Bezoar and Its Imaginary 
Virtues 
ancient idea of 


is een . the 
asct ! everything of 


mysterious 





or obscure rigis occult often mar 
velous properties, the bezoar, not infre 
puert f nd i the stomachs of het 
bivorous and iminant quadrupeds, goats 
and ntelopes particularly has been 
credited with qualities that imparted to 
it a great it imong credulous and 
sem i-« el eople especially in ar 
Cleut f Ve 

Having e, for its nucleus, some 
fudligest ible ubstance, taken into the 
stomach wit the food, as a measure of 
protection and to render it harmless, it 
Was zg tu ited with a concretion of 
minera just as the oyster, coat 
ing an tatru ‘ irticle with nacreous 
matter produce the much admired and 
costiy tn Sometimes the coating con 
sists of superphosphate of lime and some 
times of 1 phate f ammonia or mag 
nesiz 

In many i eS e hair carried into 
the s we « of the icking 
procs } ‘ f hich these animals 
leu nse helt mt, would be incorporated 
with the upline deposit and felted into 
a ma f great solidity, the bulk being 
at «tie ret greatly increased, so 
that these ac imulations often reached a 
diamete! of severa inches In the 
stomach f iughtered beeves such 
tbat > ire ite Commo! 

I loewe eve were not the bezoars 
that were esteemed for their remedial or 
protective I erties The itter were 
Oman copncreti s of mineral matter 
mavrnet idi j structure, sometimes 
composed f coneentri ivers and of 
tone-like hardnes They are classed as 
fweldenit (rienta ind German It 
oe in the Orient the land mystery 
that th ” , t oyed the widest esteem 
fi its »s d= medicinal virtues. The 
POSsSessl¢ eh a concretior was be 
lieved to tnt the protection of the 
owner against irious diseases, they were 
ftiso regarded a especially efficacious as 
in antidot poisons and even against 

e bite f the enbomous reptiles with 
which tropical A ibounds 

While these irtues must be regarded 
in the in! f moder science as of 
course entire nacinar the ownership 
of such a pretection may have proved, to 
~ ® exte l ry and | photic 
tid [ ! \ 1 consequence, 
( mile ie is often attached to 
hota t mecime [ bezoutr In 
Liyel e ‘ t i it increased 
enormou oportion to their size and 
ole t | commanded very large 
prdes 

I ted iceord gy to 

i 1h r for su lon 
! i i care being take! 
len Ve t l tance plainly 

i t is the accon 
pa le fr 1 photo 
ut ! ecimens pre 

: l ( } \j " t Vienna 

hurope 

ri ed i tly 

imma t by which, of course 
ei ie is ¢ inced to a correspond 





Readers are invited to contribute photographs of novel and curious 
cts, unique occurrences and ingenious contrivances. Such as are found 
ailable ill be paid promptly. 












































Gold-mounted bezoars in Vienna Museum. 


























The largest fire engine in Europe over the largest ship in the world. 


Wood Carving by Beetles 


HE accompanying photograph, sent to 

us by one of the readers of the Scren- 
TIFIC AMERICAN, shows two pieces of hick- 
ory bark that have been curiously carved 
on the inner surface, producing spider-like 
The carving was done by beetles 
been di- 


effects. 
whose energies have evidently 
rected by a common impulse or instinet 
which has led them to eat out geometrical] 
designs in the bark. The specimens were 
picked up in North Carolina. 


Marking Sheep Without Injury to 
Wool or Skin 
ROLLIN has just described to the 
Rewer Society of Agriculture of 
France an excellent method of marking 
sheep, reported in Les Annales. 

The sheep can be branded with a hot 
iron only on the cheeks or forehead, which 
Henee 
many farmers and merchants make use 


are bare of wool, or on the horns. 
of pitch or coal-tar to mark the wool, 
But these substances become inseparable 
from the wool. “Or rather,” as Rollin re 
marks, “they melt and spread when the 
grease is being removed from the wool, 
blackening and soiling the fleece.” 

Traces of them are found in all ulte 
rior operations, and even in the tissues, 
Skin and wool dealers buy such fleeces 
at reduced rates. Hence it is desirable 
to find another method of marking. It 
has been proposed to use aniline colors, 
but this is even worse, since the colors 
do not merely soil the fleece, but actually 
dye it. 

Other means are not lacking, notably 
that of tattooing the ear 
Also, a small metallic plate can be fast- 


of the sheep. 


ened in the ear, as is done with African 
sheep to prove that they have been “cla- 
velized,” i. e., inoculated with the special 
serum which combats their dangerous and 
contagious eruptive malady, rot or scab. 

The Syndical 


and Industry advises the employment of 


Chamber of Commerce 
a color composed of linseed oil, essence of 
turpentine and Prussian blue or similar 
color. It recommends marking on nose, 
forehead, or nape of neck. 


Thirteen Million Cartridge Cases 
A* first thought one might be inclined 
4 Ato think that the accompanying photo- 
graph showing a mound of 15,000,000 
cartridge cases was taken on some battle 
field in the Balkars. These are not rifle 


cartridges, however, but paper shells 
from shotguns and the pile was collected 
at the Hendon School of Shooting in Eng- 
land. It is a testimony to the love of 
hunting for which the British are noted, 
and it shows how the Englishman will 
take infinite pains to make himself pro 


ficient in this class of sport. 


Testing the “ Imperator’s” 
Bulkheads 

transatlantic 
rapidly 


liner “Im- 
nearing 


HE giant 
perator,” which is 
Hamburg, Germany, re 
rigid test in 


order to determine the efficiency of her 


completion at 
cently underwent a_ very 
bulkheads under extreme conditions. A 
number of the compartments were filled 
with water te prove the strength of the 
buikheads. The 
pumped out by the largest fire engine in 
photograph 


steel water was then 
Europe. The accompanying 
shows the “Imperator” at her dock with 
the great fire engine being lifted to her 
deck. As compared with the enormous 
bulk of the great liner, the fire engine is 
very insignificant. The test proved that 
the bulkheads would be equal to an emerg- 
ency such as -befell the ill-fated “Titanic.” 
To further safeguard the “Imperator,” 
efficient mechanism is being installed for 
lifeboats under unfavorable 
conditions. Anti-rolling tanks in the ves 
sel will remove the danger of the life 


launching 


boats* being crushed against the sides of 
the ship while being lowered. One of the 
lifeboats is equipped with a wireless tele 
graph system having a range of 200 miles, 
the antennzw being a telescopic mast. This 
lifeboat will serve as the flagship of the 
fleet of lifeboats in case of a wreck 
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Fortifying the Canal 


(Continued from page 385.) 

world for the protection against capture by an enemy 
of objects of value to the security of nations. In all 
these cases we find that it is by fortification. Sea 
coast cities, naval bases, the Kiel Canal, are protected 
in this manner. Nor is the Suez Canal an exception 
to this rule. England, with her fortresses at Malta 
and Aden, her garrisons in Egypt, and a navy superior 
to that of any other two powers, has assured herself 
that there will be no violation of the terms of the 
Constantinople convention. And, as a matter of his- 
torical fact, England herself did not consent to the 
neutralization of the Suez Canal so long as the un- 
settled conditions of her occupation of Egypt rendered 
it at all likely that she might have to use the canal 
as a military asset. At the time of the convention of 
Constantinople in 1SSS8 in regard to the Suez Canal, the 
British delegates made the following reservation : 


“The delegates of Great Britain in presenting this 
text of a treaty as the definite regime intended to guar- 
antee the free use of the Suez Canal, considered it 
their duty to formulate a general reservation as to 
the application of its provisions in so far as they would 
not be compatible with the transitery and exceptional 
state in which Egypt now exist and as they might fetter 
the freedom of action of their government during the 
occupation of Egypt by forees of her Brittanic 
majesty.” (Studies in International Law. T. E. Hall, 


p. 295.) 


It remains to consider briefly certain military objec- 
tions which have been made to the policy of fortifica- 
tion. In the first place, it has been objected that forti- 
fications were unnecessary for the canal, on the ground 
that its defence wouid be assured by our naval forces. 
This objection arises from a complete misconception 
of the true function of the navy. The relative func- 
tion of the land forces in defence of the canal will be 
the same as in the defence of any other part of our 
sea coast. The navy can be used to advantage only 
when operating on the offensive; and it will be free 
to operate in this manner and to go where it can do 
the most good, only when our vital interests are not 
dependent for protection on it alone. To relegate the 
navy to the réle of passive defence, and to tie it down 
to one locality, would not only be the most expensive 
possible form of protection to the canal, but it would 
concede to the enemy at once the command of the sea, 
and permit him to operate unhampered, without danger 
of interference by our fleet, against all other portions 
of our coast line. It is in recoguition of these prin- 
ciples that the United States, as well as all other pow- 
ers, has provided fortifications and armed forces for 
the protection of its important seacoast cities, dock- 
yards, and naval bases. It was due to the securely 
defended condition of the Japanese ports that their 
fleet was free to seek out its proper objective—the 
Russian fleet—without fear of interruption or recall 
to guard its home ports against raids by the Vladi- 
vostock squadron. To secure an effective protection 
for the canal by means of naval forces only, without at 
the same time unduly exposing our seacoast to naval 
attack, would involve an expenditure for battleships 
so great as probably to be found prohibitive; an equal 
degree of protection can be maintained by means of 
fortifications and a military garrison at.a very small 
percentage of such cost. 

Again, it has been objected that the canal is so 
isolated with respect to the United States that it will 
be impracticable to secure its successful defence. The 
fact is, on the contrary, that the Panama Canal Zone 
is unique in its possibility for reinforcement from the 
United States. Situated as it is upon two oceans, its 
position lends itself better to a successful defence than 
does any other of our oversea possessions. Communi- 
cation with Porto Rico, Alaska, Hawaii, Guam, or the 
Philippine Islands, can be had by only one ocean. If 
any enemy gain the naval supremacy on the ocean on 
which any of these latter possessions are situated, com- 
munication with the United States will be interrupted 
and the possibility of reinforcement stopped. Com- 
munication between Panama and the United States, on 
the other hand, can be had by both the Atlantic and 
the Pacific oceans. So long as the United States holds 
the canal, it will be impracticable for the enemy to 
interrupt communication in both oceans; and conse- 
quently the garrison of the Canal Zone can always be 
reinforced by troops from the United States. More- 
over, the canal is much nearer us than it is to any 
other power of sufficient military strength to be able 
to dispatch a large force in transports against the 
Canal Zone. The defence of the canal virtually re- 
duces to the problem of protecting it against the action 
of a hostile fleet, and against such landing parties as 
can be afforded from such a fleet. Against attack from 
a hostile army, the canal can be reinforced by us more 
quickly than the attack can be made. 

Another objection that has been advanced to the 
fortification of the canal is the assertion appearing in 
an article in Hampton's Magazine for March, 1910, 
over the signature of Admiral Evans, and given wide 


publicity, to the effect that the topography at the 
Atlantic terminus of the canal is such that fortifica- 
tions, no matter how strong, would not be sufficient to 
keep a hostile fleet at such distance from the mouth 
of the canal as to prevent its destroying our fleet in 
detail as it emerges in column. As to this, I need 
only state that since the objection was made the 
entire matter has been referred to the General Board 
of the Navy, and its investigation and report has shown 
that the objection is entirely unfounded. Their re- 
port makes it clear that if the Atlantic terminus of the 
canal be fortified, a fleet can emerge from that terminus 
in the face of a hostile fleet with less danger of dam- 
age from the enemy’s fire than if emerging from New 
York city, Boston, or Hampton Roads. I quote certain 
pertinent portions of the report: 


“The General Board believes that the proposed forti- 
fications at the termini of the Isthmian Canal would 
be invaluable in assisting the transfer of a United 
Stetes fleet from one ocean to the other, through the 
canal, in the face of an opposing fleet. The function 
of the fortifications in this particular is precisely the 
same at the canal termini as it is at any fortified 
place from which a fleet may have to issue in the face 
of an enemy’s fleet. 

“Guns mounted on shore are on an unsinkable and 
steady platform, and they can be provided with un- 
limited protection and accurate range-finding devices. 
Guns mounted on board ship are on a sinkable, un- 
steady platform, their protection is limited, and range- 
finding devices on board ship have a very limited range 
of accuracy. The shore gun of equal power has thus 
a great advantage over the ship gun which is uni- 
versally recognized, and this advantage is increased if 
the former be mounted on disappearing carriages, as 
are the seacoast guns of the United States. The mere 
statement of these elementary facts is a sufficient proof 
of the value of seacoast guns to assist a fleet in pass- 
ing out from behind them to engage a waiting hostile 
fleet outside, provided the shore guns are mounted in 
advance of, or abreast, the point where the ship channel 
joins the open sea. Even if somewhat retired from 
that point they would be useful, but to a less extent. 

“At the Pacific terminus of the canal, there are out- 
lying islands that afford sites for fortifications, the 
usefulness of which in assisting the egress of a fleet 
in the face of opposition is universally admitted, as 
far as the General Board knows; but there bas been 
unfavorable criticism of the possibility of fortifica- 
tions at the Atlantic end to serve this purpose. The 
General Board regards these criticisnis as unfounded 
and believes, on the contrary, that the conditions at 
the Atlantic terminus of the canal are unusually fav- 
orable for the emplacement of guns that would be of 
assistance to a fleet issuing in the face of hostile ships. 

“On both sides of Limon Bay, in which the canal 
terminates at the Atlantic end, there are excellent 
sites for forts, well advanced on outlying points. The 
line joining these sites is 3,000 yards in front of the 
point where the canal prism reaches a low water depth 
sufficient for battleships, and Limon Bay from this 
point outward is wide enough for a formation of eight 
ships abreast. The outer end of the most advanced 
breakwater proposed is only 600 yards in front of the 
line joining the sites for the forts; and as long as ships 
remain behind the breakwater, it will afford them a 
considerable amount of protection from the enemy’s 
fire, while they will themselves be able to fire over it. 
In order to make his fire effective against the issuing 
ships the enemy must come within the effective fire of 
the fortifications. Under these circumstances it is 
impossible to deny the usefulness of fortifications in 
assisting the issue of a fleet against opposition. The 
conditions in this respect at the Atlantic end of the 
canal are incomparably better than those existing at 
Sandy Hook, whose forts nobody would dream of dis- 
mantling.” 


To sum up, fortifications and a military garrison 
will serve the same purpose on the Panama Canal Zone 
as is served by the fortifications and garrisons in and 
around our important seacoast cities. They will free 
the fleet and permit it to fill its legitimate functions in 
seeking out an opposing fleet of the enemy; they will 
prevent the bombardment of the locks and operating 
machinery (which are not, as has sometimes been as- 
serted, too far inland to be damaged by ships’ fire) ; 
they will enable our fleet to be transferred in safety 
from one ocean to the other in the face of an opposing 
fleet; and they will prevent the destruction or seizure 
of the canal by a raiding force of the enemy. They are 
the only means, other than those which would arise 
through the adoption by the United States of a naval 
policy similar to that of England, by which the United 
States may assure to itself the continued possession 
and control of the canal. 

In this discussion I have avoided criticism of the 
efficacy of international agreement or treaty to accom- 
plish the ends at which the treaty is aimed. I have 
assumed for the purpose of argument that the treaty 
or international agreement when made will not be 
broken under the stress of war. As a matter of fact, 
we have no right to make such an assumption in regard 
to a matter of such vital national interest as the 
security of the Panama Canal. Turkey and Korea are 
two recent examples of nations which have intrusted 
the maintenance of their national integrity and home 
defences to the protection of international agreements. 
The independence of Korea was guaranteed by four 
of the great powers in 1902. It had been previously 
acknowledged by the treaty of Shimonoseki in 1895 be- 
tween China and Japan; yet on February Sth, 1904, 


less than two years after the later guarantee, the 
Japanese naval commander at Chemulpho violated with 
impunity the independence of that port and notified the 
Russian commander of the fleet that unless he left 
the harbor he would be attacked at his anchorage, and 
at the same time warned the commanders of the reutra! 
vessels present in the harbor to take measures for the 
safety of their ships. 

Shortly after this incident Japan established in effect 
a protectorate over Korea, which has been described 
by an authoritative English writer on international 
law as constituting “an undoubted infraction beth of 
the treaty of Shimonoseki and of the Anglo-Japanese 
convention.” 

Even as I write the Turkish army in front of Con- 
stantinople is fighting to accomplish what none of the 
great powers who were parties to the treaty of Berlin 
and interested in the preservation of the Ottoman 
Empire has, as yet, lifted a finger to effect. 

In 1908 Austria-Hungary annexed Bosnia and Herze 
govina, notwithstanding the fact that Austria-Hun- 
gary was one of the seven signatory pewers to the 
treaty of Berlin in 1878, which left the sovereignty of 
Bosnia and Herzegovina with Turkey. This action, 
while supported by one and resented by other signa 
tory powers, invoked nothing more from any of them 
than an expression of dissatisfaction. The incorpora- 
tion of Eastern Roumelia with Bulgaria, and the 
declaration of independence by the latter country in 
1908, were further violations of the treaty of Berlin; 
violations that also were permitted to pass without 
effective protest by the signatory powers to that treaty. 
In the words of an eminent authority on international 
law, these acts have “demonstrated how worthless the 
treaty of Berlin is in restraining political action in 
the Balkan Peninsula.” 

In 1790 the Kingdom of Prussia guaranteed the inde 
pendence of Poland; in 1792 Prussia played the leading 
part in the partition of Poland. In 1807 Great Britain, 
without any excuse, except that she deemed it necessary 
to her military policy, entered the harbor of Copen- 
hagen, belonging to a nation with which she was at 
peace, and ruthlessly destroyed the Danish fleet. 

These instances, selected at random, serve to indl- 
cate that it is not always wise or prudent to trust the 
protection of an invaluable national possession to inter 
national agreement or treaty faith. They serve to 
justify the remark of Mr. W. E. Hall, perhaps the 


‘most eminent living authority on international law, 


to the effect that “treaties are only permanently obeyed 
when they represent the continued wishes of the con 
tracting parties.” 


III. Character of the Fortifications and Defences. 

Necessarily only a general description of these can 
be given. What has been said heretofore indicates the 
object of such fortifications and the purpose which they 
are intended to subserve. The defences to the Isthmus 
are divided into two general heads: 


“1. A seacoast armament with submarine mines at 
the termini of the canal, for protection against a sea 
attack and to secure a safe exit for our fleet in the face 
of a hostile fleet. 

“2. The construction of field works and a mobile 
force of troops to protect the locks and assure im 
portant utilities against an attack by land.” 

The seacoast fortifications will include 16-inch, 14 
inch, and 6-inch rifles, and 12-inch mortars. This arma 
ment will be of more powerful and effective types than 
that installed in any other locality in the world. At 
the Atlantic end of the canal the armament wil! be 
located on both sides of Limon Bay. At the Pacific 
end the greater part of the armament will be located 
on several small islands, Flamenco, Perico and Navas, 
which lie abreast of the terminus. Submarine mines 
will complete the seacoast armament and will prevent 
actual entry into the canal and harbors by hostile 
vessels. ‘ 

In addition to these fortifications, and the necessary 
coast artillery and garrison to man them, the defensive 
plans provide for the erection of field works, and for 
the maintenance at all times on the Panama (Cana! 
Zone of a mobile force consisting of three regiments 
of infantry, at a war strength of nearly 2,000 men for 
each regiment, a squadron of cavalry, and a battalion 
of field artillery. These latter fortifications and the 
mobile garrison are intended to repel any attacks that 
might be made by landing parties from an enemy's 
fleet against the locks and other important elements or 
accessories to the canal. As an attack of this char 
acter might be coincident with or even precede an 
actual declaration of war, it is necessary that a force 
of the strength above outlined should be maintained 
on the Canal Zone at all time. This mobile garrison 
will furnish the necessary police force to protect the 
Zone and preserve order within its limits in time of 
peace. Congress has made the initial appropriations 
for the construction of these fortifications, and the) 
are now under construction. A portion of the mobile 
garrison is also on the Isthmus, and the remainder 
will be sent there as soon as provision is made for its 


being housed. 
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the electrodes used for producing a spark in 
path of gas issuing from the. burner of 
¢ lamps to ignite the gas whenever it is 
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Household Utilities, 

COOKING APPARATUS LIARRIET J. 
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Machines and Mechanical Devices, 

PAPER GUIDE Anice U. Davis, Box 910, 
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and from a typewriting machine cylinder, to 
prevent the disarrangement of the sheets of 
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PAPER GUIDE FOR TYPEWRITERS, 

| 
ons are prevented from falling or curling be- | 
tween the leaves of the paper before the paper 
and carbons enter the paper feeding device, 
thus preventing blank spaces on the carbon 
copies. The illustration gives a side view of | 
a fragment of the frame of a_ typewriting 


showing in conjunction therewith 


means for guiding the paper on delivery from 
the platen. 
SAFETY 


DRAWBRIDGE ATTACHMENT. 


E. F. SCHOENTHALER, Long Branch, N. J By 
means of this attachment the entrance to 
either or both sides of the drawbridge may 
be guarded when the bridge is open, so as to 
prevent accident. An object is to provide 
means whereby a single man can manipulate 
the guard gates at the bridge entrance from 
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Ave., Chicago, Ill. In this case the aim the in 
vention has in view is the provision of an 
exercising machine with a registering mechan 
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ber of pounds of force exercised in the em 
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FIREARM.—B. F. Case, P. O. Box 218 
Mitchell, Ind. This inventor provides a fire 


arm having extractor movable longitudin 
ally of the barrel, and rotatable therewith on 
a stud mounted on the breechpiece, that 
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FIREARM. 

when the barrel is rotated the extractor will 
engage a member on the stud, which will hold 
the extractor against movement when the barrel 
is moved longitudinally away from the breech 
piece, the extractor in this way removing from 
the barrel the shell. A side elevation of the 
firearm is shown herewith partially in section, | 
the firearm ready to be fired } 

ATTACHMENT FOR TYPEWRITERS. L. | 
LAMARQUE, San Miguel 6 Altos, Habana, | 


;}Cuba. This invention facilitates the winding 
and unwinding of the typewriter ribbon; pro- | 
vides means for printing at practically a single | 
stroke, an entire line or part of a line or 


repeated characters, such as dots or stipples ; | 
provides a for carry- | 
ing out these purposes and improviag generally 


and special mechanism 


the efficiency of the typewriting machine. 
Prime Movers and Their Accessories, 
AUTOMATIC SPARK ADVANCER.—C. 

CHARLES, Hoisington, Kan. The invention 

comprises suitable apparatus for operating the 


Cc 
“s 


casing of the timer which closes the circuit 
supplying current to the igniter, in such a 


way that when the engine speed increases, the 


instant at which the circuit is closed to oper- | 
ate the igniter is automatically advanced so | 
as to cause the spark to be produced at the 
required point before the piston reaches its 
inner dead center. 
Ballways and Their Accessories. 
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which are much more reliable in operation 
than those previously proposed or commonly 
used and which in the case of breakage, may 
be more readily and cheaply repaired than 
usual 

Pertaining to Recreation, 

TOY BOOMERANG.—G. H. Leg, 1115 Har 
ney St., Omaha, Neb. The invention provides 
a missile which when properly thrown has a 
trajectory similar to that of a boomerang, 
returning to or near the thrower; provides 
a missile the trajectory of the flight whereof 
is spiral; and constructs a toy in the simplest 
and most durable form 


Pertaining to Vehicles, 





ELECTRIC DRIVING GEAR FOR MOTOR 
VEHICLES.—W. H. DovuGLas, care of Healy 
& Co., 1652 Broadway, N. Y N. ¥ The in 
ventor provides a motor drive for automobiles 
jand other vehicles, arranged to insure proper 
transmission of the power from the motor to 
the axle to counterbalance the motor and 
driven parts, and to allow the motor to oscil 
late in any direction, thus compensating for 


jolts and twists incident to running over rough 
roads 
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the downward action of the springs A re 
bound prevents the much desired resiliency of 
the spring and makes the shock to the chassis 
more violent This device runs idle on the 
downward action of th ir body and, there 
fore, receives half tl wear of other devices 








REBOUND CHECK, 


designed for this purpose \ working parts 
of this devi housed 
in greas and rendered 


ist the 


ce are and the gear ca 


packed noiseless 


Spring actior wedge keeps the 


moving pa avoiding 


rts in 
ratthk 
operate 
this 
to the m 


perspective 


contact t 
The 


any 
duty 
re 
its 
drawing 
in 


hammer 
ratcl 


avy 
it 


from 


noiseless he 
the instant 
ature aside 
The 


invention 


or 





t will is 





and is a 


application 


versed, 
otor 
shows a view of 


piace 


Designs, 
DESIGN FOR A REINFORCED 
Kk. C. Hors H. M. Kidder, 
Seribner, Ne 1 ental design of 
lent proportions and 


KETTLE. 
MANN eare oft 
is 


is 


ornal 


kettle of excel 
gr 


i reinforced 


sutlines of aceft 


DESIGN FOR A COVERED DISH OR SIMI 
LAR ARTICLE ( E. ZIEGLER Altwaser, 
Germany, care of W. Guerin & Co., 33 Park 
Place, New York, N. Y This shaped cov- 
dish has a handle at each end of and 
of the of the and from 

ody slants toward 

The last flat 
with a handle in 
its 


oval 





article 

the «¢ 
the 
center 


midway 
the 


body 


these and 


over 
the and 
the 


simplk 


base. is 


cover 


The 


is 
rounded 


design is beautiful in outlines. 





will 
for 
the 
of 


NOTE. Copis s of 
furnished the 
ten cents each Pile: 
patentee, title of the 
this paper. 


of these patents 
SCIENTIFIC AMERI 
state the 


invention, 


be AN 
of 


date 


hame 
and 


We 
are 





the fact that 
competent ser- 
trade-mark 
mechanical, 
thoroughly 
ute patent 
complex nature 
of the 
knowledge 


to 
render 
patent 


composed 


attention 
position to 
vices every branch of 
work. Our staff 
electrical and 
trained to prepare 
applications, irrespective of 
of the matter 
cialized, technical, .or 
quired therefor. 

We prepared to 
validity infringement 
regard to conflicts arising 
unfair competition matters. 

We throughout 
world, who assist in the prosecution of patent 
ard trade-mark applications filed in all coun 
tries foreign to the Unit« | States. 


wish to call 


in a 


we 
in or 
of 


experts, 


is 
chemical 
and prose all 
the 
involved, or 


subject spe- 


scientific re- 
are to 
with 
and 


render opinions 
patents, or 


trade-mark 


as 


or of 





in 


also have associates the 


MuNN & Co., 
Patent Attorneys, 
361 Broadway, 


New York, N. } 
Branch Office : 
625 F Street, N. W., 
Washington, D. 














19) 


November 9, 


SCIENTIFIC AMERICAN 


401 





PATENT ATTORNEYS | 


PATENTS 


If you hav an which wish to 
: can write fully and freely to Munn 
idvice in regard to the best way of 
rotection. Please sketches or a 
and a description of 


invention you 
patent you 
& Co. tor 
obtaining 
medel ot ° . 
the device, explaining its operation 


All 
Our vast 
more than 
to advise in regard to patentability without any 
Our Hand Book on Patents 
is sent request. This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. | 


All patents secured through us are described | 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 

| 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C 





send 





your invention 


strictly confidential. 
extending over a period of 


communications are 
practice, 


ixty years, enables us in many cases 


expense to the client 
tree on 








Classified Adverti t 
a | 

Advertising in this column is 75 cents a line. No| 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 


AGENTS WANTED 





AGENTS—One cent invested in a Postal Card 
will bring you a $35 to $60 a week proposition. For | 
further particulars communicate with American 
Aluminum Co., Div. 1029, Lemont, Ill 

BUSINESS OPPORTUNITIES 

GEIPEL & CO., of Vulcan Works, St. Thomas 
Street, London, 8. E England, desire to appoint 
a first-class firm as licensees to manufacture and 
sell under U.S. Patent No. 846,300 their new] 
Rapidity Steam Trap rdopted by the English | 
and other Navies ind principal steam users 
throughout the world 

YOUNG INVENTOR desirous of devoting his 
entire time to the subject of invention, wishes 

from men of means Address, Inventor, 
773, New York 





HELP WANTED—MALE 









GLASS BLOWER First class all around glass 
biowerfor development work in a large laboratory 
Apply giving full particulars to Glassblower. P.O 
Box 596 Newark R 

PATENTS FOR SALE 

CHEMICALLY compost mixing machine for 
farmers and florists ms impoverished land, 
produces double an ed crops. Used by agri- 
cultural department oreign patents for sale. Write 
Harry D. Johnson, 30 Church St. R. 506, New York. 


WILL CONSIDER re » offer assisting the 





asonahl 
, TOR 





manufacturer of article No.725.455, orsellwholeor 
part Patent Right cranted April 14,1903. Address 
C. Julius Kusch 524 10th St., Oshkosh, Wis 

FOR SALE United States Patent No. 1,039,772 
Oct.,1912, proved merits anti-skid, shock-absorber, 
anti-friction whee! for vehicles, the twentieth cen- 
tury simplicity can be purchased outright or 
singly), state manufacturing rightsinallimportant 
countries, pa 1 xy me, prospects for same will 
be consider Note patent sales agencies, save your 
your stamps. Others write to Inventor, Hawkins- 
Masters, 77 Edwards St., London, Ontario, Can 

WANTED 

WANTED. One first-class architectural drafts- | 
nan at $5.52 per diem A competitive examina-| 
tion will be held at the Navy Yard, Boston, Mass.., | 
December 23, 1912, for the purpose of filling the} 
above position For further information address, | 
Commandant, Na y Yard, Boston, Mass 

MISCELLANEOUS 

MODEL AND FINE CLOCK TRAIN WORK 
stimates given. Work done by the hour or by 
contract Waltham Clock Company, Waltham, 


Massachusetts 


UNITARIAN LITERATURE SENT FREE 


upon request For full particulars please com- 
municate with Mrs. C. P. Seagrave, No. 4 Catalpa 
Road, Providence, R. I 

IRON, BRASS AND ALUMINUM Castings— 
Wood and Metal Patterns—Special or experimen- 
tal machines built—Heavy or light Machine Shop 
Work—Brass, Nickle and Silver Plating—Esti- 
mates furnished 4. P. Broomell, Manufacturer, 
York, Pennsylvania 


INQUIRY COLUMN 


the names and ad- 


Inquiry No. 9288 Wanted 
with 


dresses of concerns that can coat steel balls 
pure tin one-sixteenth of an inch thick 

Inquiry No. 9289 Wanted substance melting at 
225° and hardening when cold without imparting 
any flavor to tobacco smoke and without emitting 
any oily or fatty vapor 

Inquiry No. 9290 Wanted name and address of 
& manufacturer of a patented device which is suit- 
able for making up pay envelopes, namely, to fold 
up bills and insert them with minor coins in a pay 
envelope of the usual size 

Inquiry No. 9291 Want to buy 
manufacturing wooden tooth picks. 


machinery for 


areeanacmanr 












TRADE MARK 
REG. U.S. PAT. OFFICE. 


Electric Time Recorders or 
Operation Recorders 





ire cataloged in 
new Bulletin No. 









138 just off the 
press. Bulletin 
No. 139 on Bris- 








tol’s Mechanical 
Time Recorders 
also just printed. 
Write for Bulle- 
tins 138 and 139. 
The Bristol Co. 
Waterbury, Com. 













Introducing Great Inventions 
Some Historical Instances 
By William Atherton Du Puy 


HE pessimistic inventor who holds that 

the hand of all the world is against him 
and that his ideas are so ahead of the times 
that they may not be appreciated until 
he is dead and gone, is still abroad in the 
land. He believes that he has the facts 
from which to draw a conclusion that he 
who makes an invention that is revolution- 
ary is to suffer many reverses and to wait 
long for his reward. There are many cases 
of record to substantiate this belief. There 
is, however, a question of their application 
to the inventor of to-day. 

There is the case of Sir Henry Bessemer, 
for instance, and his difficulty, in inducing 
the world to use his obvious and revolu- 
tionary methods of producing steel. So 
great was the effect of the Bessemer process 
upon the steel business that the produc- 


| tion in England jumped from 50,000 tons 
|a year, to 4,000,000 tons immediately after 


its introduction, and so great was the 
effect of the cheaper methods of refinement 
upon price that steel declined from $300 a 
ton to $40aton. Yet the only way Besse- 
mer could get his process used, was to put 
up a factory, manufacture steel and under- 


| sell his competitors. 


Bessemer went at the problem of im- 
proving the manner of making steel de- 
liberately. He wanted a stronger metal for 
the barrels of big guns. He knew nothing 
of the business. He began at the bottom 
and learned the science of it. In the end 


| he made a retort with provision for forcing 


He melted his iron and 
turned on the air. The whole immediately 
became a sparkling furnace that burned so 
hotly and so rapidly that it was impos- 
sible to reach the valve which would turn 
off the air. So hot was the fire that the 
very fastenings of the retort were nearly 
melted. The transforming process was, 
however, completed before the heat had 
demolished the plant. So was the dis- 
covery made. 


air in from below. 


Yet those people with whom Bessemer 
contracted for the use of his process failed 
utterly in getting results and abandoned it. 
He formed a company of his own, built a 
plant and began the production of steel. 
This he sold at a price that the producers 
under the old process could not meet and 
still made a fabulous profit. Thus, he 
proved the value of his patents, and, after 
many years, brought them into general use 
and from the royalties he received, 
waxed fabulously rich. 

C. Francis Jenkins is one of the inven- 
of that familiar entertainer of the 
ninety millions, which is now to be seen in 
every town and hamlet of the nation, the 
moving picture. For four years, he worked 
upon the moving picture idea before he 
finally hit upon the key to the whole situa- 
tion which made the productions as they 
are seen to-day actually possible. It all 
depended upon the size of a hole in a shutter 
and that which Jenkins made the 
right size. Because of this, his machine 
worked. 

Yet, this great invention was a thing 
which led its maker immediately into un- 
limited worry and harassment. In the 
first place he attempted to popularize the 
moving picture and to put it on as a show 
as it is now put on in so many thousands of 
theatres. This proved a herculean task. 
The moving picture was a thing so novel 
that there was nothing with which to com- 
pare it. The public could not be reached 
by a word of mouth explanation of it. An 
advertisement could not be written that 
would carry home an appreciation of what 
this thing was. The people could not un- 
derstand, that it was anything more than 
a magic lantern machine through which 
one picture after another was drawr. 

The first moving picture show that was 
ever put on and asked for public patronage 
was at the Cotton States’ Exposition in 
Atlanta, in 1895. People would not pay 
admission to the show; so finally the doors 
were thrown open to the public and they 
were asked to leave a quarter at the box 
office after the show if they considered 
that they had been entertained to that 
value. - 

The inventor’s second disappointment 


he 


tors 


Was 





HEAVY CAR TYPE 
TOWN CAR TREAD 
NEW FSH TIRE 


The Fisk Town Car Tread _ strength, the quality and the ex- 
Tire is a positive non-skid tire, _clusive features that are found 
furnishing on wet pavements always in the famous Heavy 
and slippery streets, the protec- Car Type Construction 
tion for which every motorist is the construction that has 
looking. earned for Fisk Tires thei 
Substantial and effective in ap- _ reputation for exceptional 
pearance, this tire combinesthe mlleage and long service. 


Write for Particulars of This New Tire 


THE FISK RUBBER COMPANY 


OF N. Y. 


Department U CHICOPEE FALLS, MASS. 
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Not Power, Merely 
But Sustained 








In hundreds of important installations throughout the country the U-S-L Storage 
Battery is proving itself to be the battery that stands up under continuous, heavy 
service. The illustiations above show U-S-L Batteries handling fons almost 
though they were pounds! 

Any battery might do this work when fully charged, but the merit of the U-S-L 
lies in the fact that its voltage capacity is maintained right up to the end of 
discharge. ‘‘It comes home with lights bright and bells ringing,’’ as one 
enthusiastic user expresses it 

This U-S-L characteristic is not a common one; for under heavy load or rapid 
discharge the efficiency of some batteries drops to a point that is really trouble 
some,to the operator. Others become heavy and sluggish after the first few mii 
of discharge. If you make long runs and it’s important that you get there and 
back without balk or delay; if you encounter hills or sand, or have to contend 
with traffic congestion, you need the U-S-L Battery to give liveliness, speed, 
to your truck or pleasure car 
























responsiveness and staying qualitic 
Any manufacturer can equip it; ‘sist on the U-S-L, either in new purchases 


or renewing old plates. 


U-S-L Service 
fr 


° The United States Light & Heating Company 














insures to users maxi re all : U-8-L e 1 ' 30 Charch Street New York 
sent \ om ageriee caperte poet ~ _ : Gentlemen —Please send me the U-S-L 1 
Fill out the Coupon and Get Valuable Information : ¢ , 
4 1. Power foe Electric Vehicles—Pleasure a 
. * ' . mercia 
The U.S. Light & Heating Company $0 2 rinse tien tor Raitront Cs 
. ' somnem Snthes 
General O/ 30 Church Street, New York OD. . _ ‘ thy vom . ; 
Factory: Niagara Falls, N.Y. : Ligt 
Branch Offices and Service Stations H US-1 er and f 
Chicago NewYork Boston Cleveland Baffale o Ev t : 
San Francisco Detroit St. Louis . a. 21-0.12 
' 
Manufacturers also of the U-8-L Electric Starter and Lighter in 
for Gasoline Automobiles ’ 
© Srreer 
' ree 
’ 
g City. ate 
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| A Suit that 
| all Admire 


There is 
question abouta good 


never any 


Unfinished Worsted. 
It is right. 


Rix h, dig 


ous-lovking, 


nihed, prosper- 
it takes the 
graceful lines of goodtailor- 
ing and holds its appearance 


through long wear 


It is important, however, 
to get a good unfinished worsted, and the 


to be certain of quality is to order 


AwW.CO 


WA SHARED ION 


UNFINISHED WORSTED 


REG. VU. &. PAT. OFF 


Phis is one of the thoroughbred style fabrics for men who 
care, made by the American Woolen Company. It is care 
fully made, pure worsted and thoroughly dependable. Black 

or dark blue; London shrunk, 56 to 58 in. wide 


If you prefer a blue serge for Fall and Winter, ask you 





tailor or crothier to show you Oswego Serge 
| You ca iW ushington 1789 and Oswego Serge at good 
custom tao and in high grade ready-to-weat uits at 
i the better 1 of clothiers’. If your clothier or tailor can- 


net ipply vou, send check or money order for quantity 


required (3'4 vards for average man’s suit) at $3.25 
per vard for Washington 1789 and $3.00 for Oswego 
Serge, and we shall see that you are supplied through 


regular channels, as we do not sell at retai 


AmericanWoolen Company 


Um Wood President 




































The Seally Steel and Iron Company of Chicago writes: “ Prior to adopting the use of 





motor-tracks for the handling of our steel products, we were very careful to give tl pro 
eep study, and decided that no mistake would be made in putting the Saurer machines int 
peration at our plant 

{ tinuous operation of our 4% ton truck during the past six months, averaging better 
han 4o miles per day shows very low cost of upkeep, and excellent results from both the point 


economy and service,’’ 


Mack Saurer Hewitt 


years of real use Proved by 18 years of real use Proved by 10 years of real use 


- ‘Desi gasoline trucks of the world’”’ 


about a 


What 


ticular motor-truck—not think, guess 


do you know par- 


or estimate—— what 


The Mack, Saurer and Hewitt have been in use 


for 10 to 18 years—7ooo of them, all over the world. 


a 


do you know : 


We have history and facts—not mere estimates — 
of what motor-trucks cost and are earning in such 
businesses as yours, and this knowledge we are glad to 
give to any accredited representative of a business. 


114, 2, 3,4, 5,6%, 7%, and 10 tons. 


“anacities: 
( apacities: r, / 


Bodies to suit every business, built in our own plants, 


International Motor Company 


G : es: Broadway and 57th St New York Works: Allentown Pa; Plainfield N J] 
Stat New York, Chicago, Philadelphia, Boston, Cleve i, Cincinnat 
Buff Baltimore, Newark, Pittsburgh, St Louis, Atlanta, Kansas City 
Denver, S Francisco, Los Angeles and other large cities 
Agent Phe Canadian Fairbanks-Morse Company, Limited, Montreal 
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,orated out and the gun cotton remained, 


was due to the fact, that before the issue 
of his patents litigation had begun, litiga- 
tion which has lasted without cessation to 
| this very day and which has every appear- 
continuing until the time the 
patents expire. Franklin Institute of 
Philadelphia, early extended to Jenkins 
the Eliot Cresson gold medal in acknowl- 
This was 


ance of 


|edgment of his accomplishment. 
a great satisfaction to the young inventor. 
Yet, so harrassing was the litigation as 
well as the difficulty of popularizing the 
machine, that he eventually sold it out- 
right. For this invention which has earned 
tens and probably hundreds of millions, he 
received $5,500. Despite the smallness of 
this sum and the far reaching nature of the 
invention Jenkins says, he has never been 
sorry of the sale. 

Alfred Nobel, the man who has done the 
mass of the world’s work toward the devel- 
opment of commercial exp'osives and has 
thereby made modern mining, canal 
building, railroad building and kindred in- 
dustries suffered untold dis- 


}eouragements and temporary defeats be- 


possible, 
fore he finally attained success. 
end, however, he amassed a huge fortune, 
$12,000,000 of which he set aside and pro- 
vided that the income from it should, each 
year, be distributed in prizes to the men of 
the world who did most for progress. 
Nobel was very delicate in health from 


birth and his battles in making explosives | 


possible were, from first to last, in the face 
of physical suffering that would have dis- 
couraged any but a man of superb de- 
His life was largely spent in 
Petersburg. It 


termination. 
Seandinavia and in St. 
was sixty years ago, that he first undertook 
the task of making the transportation and 


handling of nitro-glycerine comparatively | 
safe. As Bessemer began his experiments | 


with steel that he might develop greater 
strength in gun barrels, so did Nobel begin 
his studies of explosives that he might | 
develop a stronger charge for use in them. 

Nitro-glycerine, when it comes in con- 
tact with the hands, produces intense head- 
aches. Nobel, delicate, nervous and super- 
sensitive, suffered intensely from headaches 
caused in this way for the twenty-five 
years that he handled the explosive. Like- 
wise did he constantly run the risk of being 
blown to pieces by the materials that he 
handled. The tragedies that resulted from 
his efforts but which he escaped by acci- 
dent, show the danger to which he was 
exposed 

Early in his investigations, he went far 
toward removing the danger from nitro- 
glycerine. Over and over again, he demon- 
strated in his very hands the safety from 
explosion of his product. Unquestionably 
his first steps went far toward accomplish- 
ing the great feat. Finally, a ship load of 
his preparation was started for Chile. In 
mid-ocean it blew up and recorded one of 
the great tragedies of its time. Because 
of this explosion all the world turned from 
his invention and upon him. 
use his explosive. There was even an 
effort made to make its transportation | 
anywhere in the world unlawful. 

Nobel acknowledged that his problem 
was not yet worked out and he labored for 
The final solution 





yet another ten years. 
he happened upon by accident. 
working in his laboratory, he cut his finger. | 


He sent out for collodion with which to} 
dress the wound. 
cotton dissolved in some volatile solvent 
such as ether. The combination is spread 
on a wound, the ether immediately evap- 
orates and the dressing of gun cotton is 
left as a sort of artificial skin. After dress- 
ing the wound he poured the remaining 
/collodion into some nitro-glycerine with 
which he was working. The ether evap- 


converting the whole into a sort of gelatine. 
|He experimented with this accidental 
| product and found it the safest explosive 
yet developed. It was at about this time, 
| however, that he got his seeond set-back, 
\for his factory exploded disastrously and 
| so was the industrial world given another 
| scare from which it required another 
decade to reeover. The clamor of the 





In the} 


No one would | 


Collodion is made of gun |in France. 


digging of canals, caused a gradual turning 
to the comparatively safe explosive of 
Nobel and their ultimate general use. 
‘All these stories,” says Emile Berliner, 
inventor of a telephone receiver and trans- 
mitter and of a talking machine, “are, 
however, largely of the past.’’ Invention 
and the inventor have made themselves a 
position in the world since the days of these 
tribulations on the part of the man who 
takes out a patent. I have been an in- 
ventor for many years and I know many 
inventors. I used to hear much complaint 
from these men because of the difficulty of 
I hear these com- 


placing a good idea. 
plaints no more. 
“Take such a case as that of the tele- 
phone. There must needs be some diffi- 
culty in introducing it for the idea is so 
novel, that it cannot be readily grasped. 
It must also be remembered that the 
telephone was a very indifferent trans- 
| dbter of speech for a long time after it 
5 came into partial use. The delay in its 
| adoption was very largely due to the fact, 
|that it was not yet perfected and this is 
true of many inventions that are slow in 
getting hold. The average invention 
lapplies in some given industry. The 
| people who are making big money out of 
| that industry are always anxious for any 
| improved appliance. The man who in- 
vents something of actual practical use 
| needs but get in touch with the people who 








|should use it and his reward is almost 
immediate. This is particularly true of 
America, where invention has done so 
much and where rivalry is so intense, that 
each man is grasping for anything that 
will give him a small advantage over his 


rival.” 


| 


The Arlington Wireless Telegraph 
Station 
| pe on the Naval Wireless Tele- 
graph Station at Arlington, Vir- 
| ginia, is rapidly nearing completion. On 
| October 29th, the apparatus was put to a 
partial test. The signal N.A.A. of the 
Arlington Station was repeatedly flashed 
in the effort: to reach Key West, but for 
some reason it was impossible to reach 
that station. However, when the receiv- 
ing apparatus was tested, the operators 
were able to take messages sent from the 
Marconi station at Clifden, Ireland, a 
distance of 2,500 miles. When the Arling- 
ton plant is completed, and working un- 
der full power, it is confidently expected 
that communications will be established 
not only with Key West, but with 


Panama, San Francisco, and San Diego. 





The Use of Aeroplanes in Actual 
Warfare 


Ty OW that hostilities have broken out 
4% between the Balkan States and Tur- 
key, it is interesting to know that both 


|sides have a number of aeroplanes and 
pilots to man them. A number of mono- 
planes were used with excellent success 
by the Italians in the war with Tripoli. 
On August 24th Lieut. Manzini fell into 
| the Mediterranean and was drowned 


While | while reconnoitering in this war. Tur- 


key has a dozen or more officer aviators 


| who have learned to fly in England and 


These men are pilots of Bris- 
tol, Blériot, and R. E. P. monoplanes, and 
of Farman biplanes. The Servian Army 
has three aviators and machines of the 
Blériot type, and the Roumanian and Bul- 
garian armies also have strong forces of 
aviators with various types of aeroplanes 
There are several good Montenegrin mili- 
tary aviators, and the Greek officers who 
learned at the Farman school in Frahee 
have shown themselves to be excellent 
flyers. The Bulgarian army has six or 
more Bristol monoplanes, while at the 
Roumanfan army maneuvers the first part 
of last month, Mr. C. H. Pixton made 
some excellent demonstration flights with 
one of these English machines. 

Ten Italian and Russian aviators, in- 
cluding Abramovitch (who recently flew 
from Berlin to St. Petersburg) «and 





engineering world for an explosive, the 
| didn to wrest treasures from the bosom 
of the carth, to cut roadways in mountain 
sides, to link ocean with ocean through the 


Nicolas Popoff were engaged by the Ser- 
| vians and Bulgarians to seout for the 
‘allied armies. Both the above-mentioned 
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pilots of Wright biplanes. 
The latter, who was the pioneer Russian 
aviator the chief instructor of the 
Russian made excellent 
| scouting flights over the Turkish lines in 
| the vicinity of Adrianople. 
press reports, on the 3ist ultimo, 
this besieged city, 
| chine Was struck by a schrapnel shell and 
| Popoff fell to his death. 
was used by the Greeks for 
fore the invasion of Turkey 
upon. The country was flown over within 
a radius of 50 miles, and when no Turk 
found, the 


Russi: ins were 


American 


in the World 
1,210,000 
TON 


Hamburg 


Largest S S. Co, 









and 
army, several 


Over 
400 SHIPS 


soaring over his ma- 






Personally Conducted 


Cruises 


to the 
Panama Canal and 


West Indies 


by large “Prinz” steamers of 
our Atlas Service, sailing 


November | 6- 30, December | 4 


25 days $215.00 
All expenses included 


“Now Is The Time” 


to visit the 


Panama 


Canal 


West Indies, Bermuda 
and the Spanish Main 


We have increased our service 
this season to 


- 

8 Cruises 
by the S. S. Moltke, January 
4, 23; February 25, March 
29, 1913, and S.S. Victoria 
Luise, January 15, February 
8, March 11, April 10, 1913. 


2 Cruises 


from 


New Orleans 


January 23 and February 10 
by well known Steamships 


scouting be- 






ish troops were 


immediately begun. 







Notes for Inventors 


Twelve Eye-glass Patents. 
October Ist, 1912, 


The patents 
include 








| issued 







to Leo F. Adt, 


for eye-glasses or eye-glass mount- 


105, inclusive, 
et 
ings. 
Dries by the Aid of Magnetic Field. 
In patent No. 1,040,486 William H. Allen, 
lof Cleveland, Ohio, presents a method of 
| desiceating an organic substance by 
jecting the to the 
field in a compartment and cir- 
air through such com- 










sub- 
substance action of a 
magnetic 
eulating cool dry 
partment. 





Combines a Bottle and Drinking Cup. 
Fortunatus F. Syracuse, of New York 
city, in patent No. 1,039,843 shows a cup 
in goblet form with a hollow standard com- 
municating with the chamber of the cup 
and in the chamber is fitted, removably, 
flexible and elastic neck is se- 
cured in the standard of the eup, the neck 






a 





bag whose 





|normally within the chamber of the cup. 


Conductor. 


A Fessenden High-frequency Electrical 
Reginald A. Fessenden, Brant 
Rock, Mass., assignor to National Electric 
Signaling Company, of Pittsburgh, in pat- 
ent No. 1,039,717 presents a coil for high- 
frequeney currents in which a strip con- 
|ductor formed of a number of wires 
|wound edgewise and the position of the 







is 






of the strip and are also plaited. 





|. 
| 
| - A New Toy Whistle. 






the 
to 


|tubular bellows to retain 
spring within the bellows 






force 
| 






Comprehensive 
Tour of the 


| pressing and releasing the 


| rapidly, a practically continuous whistling 





by S.S. Cincinnati (17,000 
Tons), an 80-day cruise, $325 
and up, including all landing 
and embarking expenses. 


bottle hollow and extended into the bottle 

j}and eurving downwardly at its discharge 
lend to prevent splashing in the bottle is 
| shown in patent No. 1,041,149 to Chas. W. 
| Nichols of Rahway, N. J. The bottle dis- 
| charges into a small tank and a pump cir- 
|culates the water from the tank through 
the hollow standard into the bottle 
| which it pours into the tank. 







Delightful Cruise 


Around 
the World 


Sailing fromSanFranciscoF eb. 
6, 1913, by S.S. Cleveland 
(I 7,000Tons) ), 1 10days,$650 
up, including all necessary ex- 
penses aboard and ashore. 


No. 1,039,729, 
of New York 


—Patent 
Gottlieb, 


| Holder. 


ito Jacob 






city, 


to form compartments and a perforated top, 
while between the top and the compart- 
ments there is provided an inclined wall 
which is revolubly mounted to revolve 
horizontally so that it can be set to shut 
off one or the other of the compartments 
and to convey the substance of the other 
compartment to the sifting top so that salt 
or pepper can be discharged at will. 







Write for booklet, stating cruise 


Hamburg-American Line 
41-45 Broadway, New York 
Pittsburgh Philadelphia 
Boston Chicago 
San Francisco 


St. Louis 





Novel Arrangement of Automobile Seats. 
—Franklin J. Morgan, of Chicago, shows 
in patent No. 1,039,780, the arrangement 
in connection with a steering mechanism 
at one side of the body of an automobile of 
three seats disposed in a single row and 
each comprising a complete seat and back. 
One of the end seats is located immedi- 
ately in rear of the steering mechanism 
‘and the middle seat is abruptly offset in 
rear of the line of the adjoining end seats 











According to} 
while 


A Farman biplane 


A toy whistle hav- | 
| ing two whistles spaced apart like the ordi- | 
| nary tin, penny whistle and connected by a 
air and a} 
the | 
whistles normally apart so that by com-| 
end whistles | 


Double Compartment Condiment) 
granted | 


covers a condiment holder with a partition 





was decided | 


invasion was 





twelve | 
| patents numbered from 1,040,094 to 1,040,- | 
of Albany, | 


| 
| 
| 
| 





being sealed and the body of the bag lying | 


wires in the strip are varied in spiral fash- | 
ion and in opposite senses with the length | 


|sound will be produced, is disclosed in pat- | 


from | 





€ 2 : 2 ~ ke 
ent No. 1,039,840, issued to Victor Silva 
rien Sacavem of New York city. 
| . 
Another Everflowing Bottle.—An in- | 
clined bottle mounted on standards with | 
from NewYork, Jan. 28,1913, that nearest the uptilted bottom of the} | 




















Franklin Little Six—Thirty, Touring 


A car of unusual beauty with all the smoothness, silence 


and flexibility of six-cylinder construction. Light weight, 
economical to run, easy riding, fast over the road, Ex- 
ceptionally able with ample reserve power for every re- 
quirement. Five-passenger Touring car; Two-passenger 
Victoria-phaeton. Price $2,800. 


Asa Man of Affairs you will be particularly interested in knowing why the Frank- 
lin has stuck so consistently to its distinctive principles of construction — direct ait 
cooling, light weight, full-elliptic springs, wood frame and large tires. 

We have done so because it has been absolutely proven, under all conditions of 
service by thousands of Franklin owners for eleven years, that these principles are 
directly responsible for the unusual results obtained from Franklin cars. 

For example: Franklin cars use less gasoline, averaging from 20 per cent. to 35 
per cent. greater mileage per gallon. This is the result of the exceptional efficiency 
of the Franklin direct air cooled motor. Franklin cars average from 400 to 600 
miles per gallon of oil without smoke. This is due to the Franklin re-circulating 
oiling system. Franklin cars use fewer tires. This is the result 
large tires, and because the tires are not pounded by rigid, unyielding 
Franklin cars travel faster in the long run, ride easier and last longer because of the 


of light weight on 
constructior 


shock-absorbing properties of the full-elliptic springs, resilient wood frame and flex 
ible drive system. 
These principles are explained more fully and Franklin construction is analyzed 


point by point ina simple, non-technical way in a book recently written by our 
engineers, entitled ‘An Analysis of Franklin Motor Car Construction.’” We will be 
glad to send this book, together with our catalogue, to any one who is seriously con- 
sidering the purchase of a car of Franklin quality. 


THE FRANKLIN LINE 

D Touring, 6 cylinder, 38 H.P M Little Six. Thirty, Touring, § 

5 passengers $3500 passengers . Srrer;, 2800 
D Torpedo-phaecton, 6 cylinder, M Little Si x. Thirty, Victoria 

38 H.P., 4 passengers $3500 phacton, 2 passengers. . . 
H Touring, 6 cylinder 38 H.P. G Touring, 4 cylinder, 25 H P., 

7 passengers $3750 5 passengers $20K 
H Limousine, 6 cylinder 38 H.P.. G Runsbo yur, 4 cyl nder 18 H P 

7 passengers. .......+;-. $4750 2 PROSEREEIS. occ ccccecces $1650 


FRANKLIN AUTOMOBILE COMPANY 
11 Franklin Square Syracuse N Y 
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“The Easiest Riding Car In The World” 
Cie Ee Le 


ma 


ERE value in an 


automobile solely 

a thing of appear- 
ance, or of luxury, or of 
convenience, or of service, 
or of economy, or of dura- 
bility—the Marmon might 
be comparable to many 
other cars. But Marmon 
prestige is the result of the 
highest development of all 
these important factors. 
Marmon reputation — Mar- bung. cf-ba 
mon records—Marmon cars ngs wub * 
in service—all go to prove 
Marmon superiority. 


The Marmon “32” 


32-40 120 abe 





Detailed information given on request 


Nordyke & Marmon Co. 


( 1851) 
Indianapolis, Indiana 


Sixty Years of Successtu: Manuf 


p 


tabiisbed 


acturing 
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Get this Pen Knife 
Sharpener FREE 


and forget the annoyance of dull pocket 
™ knives, office erasers, ete, 
It’sa genuine Pike India 

Stone, one of the famous 


PIKE SHARPENING 
STONES 


“*The only line thai includes every sharp- 
ening substance natural or artificial 
each the best for some sharpening need.” 

Pike India isthe only stone in existence 
with crystals of sufficient hardness, tough- 
ness, and sharpness to quickly cut the 
hardest tool steel without grooving. No 
stone which cuts so fast wears down so 








and its back is correspondingly offset. The 





















occupant of the middle seat is so situatea 
that he will not cause any interference with 
the steering operations. 
| Supplies Air to Firemen.—A patent, No. 
1,040,311, has been issued to James D. 
| Halloran of New York, N. Y., for an air- 
supply device in which there is combined 
with a fire hose a nozzle and an air-suction 
device connected with the nozzle at the dis- 
charge end thereof for drawing in air by 
ithe passage of the water through the noz- 
zle, a main air-supply pipe being connected 





| with the suction device and tapping means 
being connected with the main air-supply 










: . ‘ " slowly hence its economy. Dropping it won’: preak 
; | pipe with distributing devices connected it, and if properly oiled it will not glaze. Made tn 
with the tapping means so that the air may epee ay nobrnaber fies i cendoat to aa 
be distributed to the firemen for breathing ening shout be aoe anes ane Pik tolls 
: purposes. fine). Size 7x2 1 and price $1.00 ct your nal 
Let as mail you this = ke India Pen Knife 
Ss ene e vy ) le cr's 
| Legal Notes name en fog pac ana 
i | Difference Between an Assignment and comserd oper leon ever refer ohm 
an Option to Purchase.—<Assistant Com- You’!! be pleased. Write soday 
: missioner Tennant in the case of New- PIKE MANUFACTURING CO. 
: |man has decided that while the assignee 106 Main St. PIKE, w. H. 















+ P . | ms é g 

W. YemleTy of the entire interest in an application for 
' Be . atent may be permitted to prosecute such 
valtham atic ff es oe 
; ' axlmnus application for patent to the exclusion of 
the inventor, the Patent Office cannot 


{ with the Kew Class A Certificate recognize a party having only an option to 
h in this casquet de luxe a PERFECT PENCILS 


United States Cancels Three Patents.— 






5 

; is a treasure which marks the zenith of splendid giving. By a decree of the United States District Free Sample 

; It is the utmost possible in marvelous accuracy, honored by Court for the Eastern District of Pennsyl- Prove for yourself Venus Pen- 
entered July 18th, 1912, in the case Sample. Ask for soft, med 


or hard 





authority, and dressed in princely magnificence. The Premier io © 
of the United States v. John Allen Heany, 


patents numbered 839,585, 842,546 and 
872,936 were canceled and a copy of the| 


VENUS perrect Pencits 
WRITE SMOOTHEST 
WEAR LONGEST 
ERASE CLEANEST 


Maximus in its 18 carat gold case is the finest and most wonder- 
ful watch made at Waltham. There can be no higher praise. 







Whe 1is watch is accompanied by the The price complete is Four 
ew Class A Certificate it means that the Hundred Dollars. 






decree has been reeorded in the assignment 






Ie maar ery iN me 
























servatory of England (the most famous _It sometimes happens that an individ- records of the United States Patent Office. oe eee at 2 Cae 
d) t cientifically sted and 1 é ) y . : — 

ne smal nangpin ager Ccoomiies i hichehelle me thm saben _— Heany was involved in fraudulent trans- 
: articul n ‘ lara d it w 1s ores stregardo _s 
7 accuracy. © a certificate deepest affection;—and theworld’sbest actions relating to the patents. AMERICAN LEAD PENCIL SY: 
‘ t the instrument is more than a fine is not too good Here is the response. FUE TH AVE 
; stars it sir cours are arcel ilitw Sec ; ae = 
4 stase in Case on Ce Seas fe think you would be interested to Patentability and the Dissolution of 

. 10w more of this wonderful watch, + — po 
: Silver casquet de luxe is a fitting gift id the unique Kew Observatory (it Interference. In the case of 1 hompson 
} an instrument. At the top may n extraordinary place). We will v. Kiely, both parties were applicants for 

i the owner's name and the asior ily send you without charge a > ‘ P ‘ ~ 
’ le i. And it may be used booklet about the watch and theplace. patent and were put in interference and it For the 
. me rnament or jewel case Ple ease mention The Gift for a Prince.” 


Best Winter 
Climate, Hotels, Out- 
door Sports, Society, go 
to Resorts of the 


CAROLINAS 
FLORIDA 
CUBA 


was held that the fact that each of them 
WALTHAM WATCH COMPANY, Waltham, Mass. moved to dissolve the interference on the 
ground that the issue is not patentable, 
does not warrant the dissolution of the in- 
| terference if the examiner is of the opinion 
| that the issue is patentable, and Assistant 
|Commissioner Tennant said that if the 

















JUST PUBLISHED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1913 


t ntains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 









| parties do not wish to contest the question 






of priority they have a remedy by simul- 
taneously filing an abandonment of the 
invention when the proper action will be a 
dissolution of the interference. The 

Trade-marks in China.—A_ dispatch Best and 
from Peking states that the Government Shortest Way is the 


has under consideration a telegram re- SEABOARD AIR LINE RY. 


eeived from the Chinese Chamber of Com- 
Ask about our Panama Service through 











Albert A. Hopkins A. Russet Bond merce in Shanghai requesting the pro- Sod anal Hitemnen 
Comte nd Editor for Part I om. mee er and Editor for Part II. Scien oe , 
STICAL INFORMATION Editer of Fie nuit el Editor of mulgation of a uniform system of regis- Through Service also to 
a ] {Formulas Handbook Handym ee Ree Ley |tration of trade-marks. W. Roderick ATLANTA BIRMINGHAM MEMPHIS 
American Statistical Association Dorsey, the Vice-Consul at Shanghai, in pag gen aaa Etc. 
nde : Vv. E. CONKLYN, G. E. P. A. 
summarizing the present status of trade- 1184 Rak New York City 








Ti tc > > . . , i : ° wh. 2 
The editorial staff of the Scientific American receives annually over fifteen thousand inquiries, mark protection in China, calls attention 


covering a wide range of topics—no field of human achievement or natural phenomena is neglected. to the fact that although the commercial 





LUBRICATE sexe 
HELMETOM ANYTHING Six; 


The information sought for in many cases cannot be readily found in text books or works of refer- treaty between the United States and 
China of 1903 contemplated protection 
; ne . . p 118. VTHIN Clinten 8& 
Ss rentaf Amencan have, with the assistance of trained statisticians, produced a remarkable Refer- of trade-marks, patents and copyrights, BES LY ACO FEISASEUSA 

ence Book, containing over seventy-five thousand facts, and illustrated by one thousand engravings, to citizens and subjects of those countries 


for which the entir l . m masses 0 v ri ave been : ni 
or which the entire world has been scoured. Immense masses of government material have no patent laws have as yet been enacted Learn to Stuff Birds and Animale. A 
. fea i at hi Big Profit: « yhies. 
and no Patent Office has as yet been Deets oaae lena” We te “3 rite oie bo ys 
A . 3 +s . mail. Write for F. Book tod N.W. School 
established in China. Provisional regis-| «@ Taxidermy, 103" Elwood Bidg.,Omaha, Neb. 


Owing to the printing of an edition of 10,000 copies, we are enabled to offer this book at a tration bureaus for trade-marks have been | — 
price. The purchase ot the book is the only adequate way to judge of its merits. opened at the Shanghai and Tientsin 
An eleborate circular, showing specimens of illustrations, together with four full-size sample pages, offices of the Chinese maritime customs 


“cc 
will be sent on recuest. where owners of such rights, either per- Throw Away Your Blue 
sonally or by their agents, are invited to Prints ?’’ ““Never!’’ 





ence. In order to supply this kuowledge in concrete and usable form, two of the Editors of the 





digested with painstaking care with the collaboration of government officials of the highest rank, 


including cabinet officers, and assisted by competent professors of world-wide reputation. 


merely nomupal 


Part I Chapter VIII. Part II. register through their consuls, and patents OP in wientin: enh 
STATISTICAL INFORMA THE PANAMA CANAL. SCIENTIFIC INFORMA : ; “a = . I Pi ow aot gael 
ne EN Chapter 1X au, TION. and copyrights are also received for regis- messy and general unbusiness-like pro 
hapter I ~~ Gbanter 3 —— Chapter I tration. A registration is first effected in ceedings the filing of valuable Blue 
TION AND SOCIAI WIRELESS TELEGRAPHY. CHEMISTRY. the consulate of the country of the appli- Prints, drawings and photographs is 
Chapter XI Chapter II ‘ . . perhaps the worst. 
Chapter I TELEPHONE STATISTICS OF ASTRONOMY AND TIME. eant and is then sent on to the Commis- 4 “y and E” Fi: le Cabs 
FOUDS AND FOREST THE WORLD. Chapter III : Cns . 7 : I f and & ar File Cabinet | is 
y P15 oO e : 
Chapter III Chapter XII. METEOROLOGY. sioner of ustoms for registrat ae =m & so accurately and *‘ Bieta wise 
MINE . ' ro / eos + E persis 3. Chapter IV. provisional bureau. The result is merely constructed that it will hold upward 
rt apter " _ *-* . . . . . . . 
Bald, parents, TaabeMasks axp | ™ oy Rg laced a provisional registration giving tangible of 1000 prints. Inserted in large man 
Chapter ¥ Chapter X11 MENTS. evidence of priority of claim of owner- ila pockets suspended from wooden 
MMERCI hapter XIV. Chapt V - , strips and by referring to the ‘ndex—ona ine with 
Be ge I ARMIES OF THE WORLD. o men” entaindiis ship to be considered when trade-mark, the eve can be gotten out and spread on the top 
soprer ' Chapter XV. GEU aes co . . of the Cabinet which raised becomes a draugh 
MERCHANT MARINE NAVIES OF THE WORLD, TIONS patent, and copyright laws come into eer ee ee ee 
Se Chapter 2V i. - ceapser VI. effect in China and application is made Send for booklet “The Proper Place. ’ 
t BUAD AVIATION WEIGHTS AND MEASURES, 


for actual registration. While the pro- 
tection afforded by this practice is some- 


oe ‘A 
Net Price S 1 .5O Postpaid what limited as explained in detail in the MrFc.@. 


Daily Consular and Tiade Report of the 


Send for large prospectus and specimen pages. 


Department of Commerce for July 30th, 1148 St. Paul Street, Rochester, N. Y 
MUNN & CO. Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 1912, it appears to be the only protection _ “Wels Resa Maier A wong 


offered for this class of commercial prop- Equipment and Supplies 
erty in the Chinese Empire. 























ces) 


a°4 ty 


‘= 








——— 
o— 


November 9, 191% SCIENTIFIC AMERICAN . 


Fc ___| te Greatest tngincering Work of Chief Croker and Chief Archibald 


(Concluded from page ”.) OF NEw YO OF CINCINNATI 


Pres’: of the Croker Nat 





ntion = Fegincering O 





feet square at the base and 400 feet in| after r winoming octee Sire taste of 


steel inets unreservedly 


declared that the best of them all is 
THE SAFE-CABINET 


Ex-Fire-Chief Croker says: 
*““Wonderful! The test was very 
severe and it shows THE SAFE 
CABINE T to be proof against fire. 
The way it came through was 
wonderful.”” 


Ex-Fire-Chief Archibald says : 
**That settles the question. THI 
SAFE-CABINET is vastly superior 
to all other filing cabinets of which 
I have any knowledge.”’ 


height—a mass in other words, which, 


as our illustration shows, would entirely 
cover in and shut out of sight, the new 


FIRE 
EXTINGUISHER || Pennsylvania Terminal at New York and 


tower several hundred feet above the lofty 





roof of the main hall. 


| The Chinese Wall has always been con-/ 
sidered to be a fairly big job of construe 
tion. It is fifteen hundred miles in length, 


and would reach from San Francisco to 


St. Louis. But the material taken out of 
as u ||| the canal prism would build a wall 2,500 
miles in length and of the same average 


thickness and height as the Chinese Wall, 





the structure reaching entirely across the 


United States. Again, the canal from 
ma e goo |}; shore to shore is only forty miles long, 


or fifty miles between the deep-water con 


Six of the best known double wail 
steel filing cabinets were success- 


| 
| 
ively placed in a specially con- 
| 











entirely through the earth. 


||| tours on each ocean But the same tae 
!/'amount of excavation would dig a canal d structed furnace The most & 
z ~ ti @ 55 feet wide and 10: feet deep entirely Three Great Fire Fighters accurate scientific instruments tor ‘ 
rie Crartion Qompany : ‘ St, CHIEF CROKER (right), CHIEF ARCHIBALD (lef registering > external ; “r- : 
Tux EDINBORO ROUT , across the United States and THE SAFE-CABINET. (The falling of the registering the external and intes ‘ 
Erie, Penna Lastly, if all the excavated material shelves was due to the expansion of the walls.) nal temperature were used | he 7 
were loaded onto flat cars it would form| ™2.-— tests were conducted under the 
Sept. 13, 191 , ‘ : iy ‘ : eo We 7) -¢ int 
au dirt train sufficient to reach over four! @ ; supervision of Prof. E.S. Merriam, 
times around the globe: moreover the of Marietta College, who personally checked all instruments and readings 
bore holes driven for blasting out this 
| miuterial, if placed end to end, would pass ] HE SAFE-CABINE. | 
: 
4 














































mrp ee rye da ara (1913 Model) 
| extinguishers have four re nt | - ° ° . 
Sisk sone ms beaee means Send The Sanitation of the Canal Zone was in the fire for 49 minutes, thirty of other makes were in process of 
trainmen and have given results (Concluded from page 393.) of which averaged in excess of 1700 destruction at the end of periods * 
r ecibembaiionan eo ieaanionie and residence, in the tropics for colonies of degrees Fahrenheit (estimated to be ranging from 6 to 17 minutes, and = 
cement Se expectations of our northern white races, without any appre ie actual severe conflagration heat ) in every case the destruction was : ‘ 
Within the last thirty days || clable ill-effect on either their physique or | @ = ‘The internal temperature at notime completed before the completion 
Se ||; mentality. But their remaining in good|@ exceeded 290 degreesF. Attheend of the test. Not one of the five 3 
fir ig health is conditional upon properly con-|@ — of this ordeal a fire hose wasturned was subjected to the fire for more a 
| ot hppa Eas ie Shae aon || ducted measures of sanitary prophylaxis.| jj on its white-hot doors and outer than 28 minutes, some not more & 
oo d have bee shes at a rg || The question is not “Can a white colony | § walls. THE SAFE-CABINET _ than 13 minutes. a 
fire until it had gained serious ||| live and labor in the tropics?” but rather,| {= was then opened and its contents We have issued a complete S 
| ae ‘best acing another - ||| Can a white colony afford to undertake | = were found tobe uninjured. Papers report of these tests, omitting only 
you at thie time for ad the sanitary work necessary to make it|§ and currency, which had been placed the names of the competing cabi Ge 
eas pi at apace alr ||| possible for its members to live in| + in the cabinet before the test, were nets. ‘The accuracy of this report = 
Me |}; health?” The last question can only be| taken out in perfect condition. is a matter of legal affidavit. Write ie 
so well deserved } § por : . * 
ae ens Gaal }}| answered by a careful study of the con-|§ rhe contents of the five cabinets for it. It is free. ee 
Erie Traction Company | ditions in a given locality. From the ex-} ke 
Chas. 2. Hatch | ||| perience gained in Panama, in Cuba and THE SAFE-CABINET COMPANY 
a Manager l\|}in the Philippines, we believe that in A ree oume 
ivi rl " P . gencies in most cities. » a 
I}; most places the cost of sanitation can be Dept. , J Look in your telephone directory. Marietta, Ohio 
| made to fall well within the boundaries 
dias of economic feasibility, if directed by a — ramen 79 sa 2 Ramee amare: — — aaa 
More than a million |} competent sanitarian Whether or not ees pi _ a seme 
. : |}; the Caucasian race can permanently in Tr 2 
people a day ride In ||| habit the tropics, continue a healthy vig | 
h k b orous race and maintain a high degree | 
t e ~~ Yor Su - of culture is a question I am not prepared 
Fj h to discuss. That under proper conditions 
wa igures SNOW Caucasians can live long enough in the 
h | 7 9 | ? || tropics to accomplish a prodigious task 
t | ’ , | of engineering, such as the Panama eee 
were carried na }}| Canal, and do it without any great sacri- ‘i 
° fice either in lives or in health, has been One Quart and One and One-half Quart Sizes | 
single day. They are demonstrated. To-day healthy and_ vig- 
orous American men work with snap and} An | d 
protected from fire vim under the hot sun of Panama, play mprove 
b 5 87 7 P rene baseball, tennis and other games. Ameri Safe Handy Efficient 
y ] y can women do housework, play tennis, ° e e 
: , ‘ide horseback and dance enthusiastically, 
Fire E. hers. |)" | Fire Extinguish 
re xtinguls er and chubby little American children, born ire n 1S er 
: and raised in Panama, play on the lawns , | 
Every place of busi- and attend American echools. We have | For Electrical Use : | 
d hi ES ESP Re Pee ene Electrene is a non-conductor, especially 
hess, awelling or | suitable for power stations and high-class | 
° 7 \ 
automobile and all | The Electrification of the Panama machinery generally. 
try . | Canal . 
electrical equipment | POD,» A For Garages and Automobiles _ 
h Id L d Cape SS: Oe Electrene has no equal for putting out 
snou e protecte for a considerable period will suddenly be fires from gasoline 
f fi b P called upon te operate and must perform ; 5 Pp 
> j : *ti ) é so » i “ fai . ‘oO 
rom re y yrene its rig n _ lutely ae ut po" For General Shop and Home Use 
insure this the best of machinery and the T ° te TOE xT 
Fire Extinguishers, best methods of construction have been No pumping at the hres; nO training 
; necessary 
‘mployed Very special attention has 7° 
the most efficient |“ colbaagpeyesaed 
i been given to the conditions of humidity : 4 
known on the Isthmus and a suitable insulation For ‘Shipping and Bates Boats : 
. for electrical machines to be used in such " ectre ne 1S" inva uable DY reason of its 
i. a place has been developed, after a study entire reliability under all conditions. | 
“ize 3 inches in Diameter, 14 inches Long, : : " P ti 
| ‘ . involving much expenditure of time and | 
Weight 5 Ibs. filled. 
I NE GRE money. The prevention of corrosion of Thoroughly Made—Fully Tested 
ood until it is used. Readily filled after . ‘talliie parts aus also been give . T r . me 
mara Ap Ge ees ome the metallic parts has also been gives Standard of New York and Washington Fire 
especial attention. D -partments W it f P } . 
For operating the rising-stem gate ia — sea thes J 7 _ SIMPLY TURN TH 
Let nd you free booklets vaives, 116 50-horse-power motors will be NOZZLE 
PYRENE MFG co employed The function of these valves Electrene Company NO PUMPING 
° ° is to regulate the flow of water into and . 1 3° - AT THE PIR? | 
. | 
1358 Broadway, New York City | out eof the locks from the upper level | Whitehall Building, New York City ‘ 
Se __)! throngh the main culverts in the side and a EEE 2 = 
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center walls A rising valve stem coum 


vertically through a _ stuffing box in a 


Winter Weather is horizontal water-tight bulkhead, in this | 
Tirenew Weather 


way closing the bottom of the machinery 
chamber 32 feet below the high level of | 
the water in the lock. The upper end 





of the valve stem is carried by a cross 
head actuated by two vertical, revolving, 


| 
| 
non-rising screws, the latter being driver 
by a 3-phase induction motor by means of 





a reducing gear from the horizontal shaft. 
\ solenoid brake on the motor allows 
it to be brought to rest immediately | 


Mud, Snow, Slush— 


means that your tires are practically running in 







should the line current be interrupted. 















































water— moisture ts constantly soaking into the tire fabric through 
the outside rubber coating, rotting the tire, shortening Arrangements are made so that the ma 
life and viting blow-outs and rim-cuts. ) chinery may all be operated locally or 
|by remote control, and auxiliary hand | ie 
TRADE MARK |apparatus is also provided for closing the o : x 
}gate. The current is cut off at the prop-| H W k D j 
: er point in the travel of the crosshead by 1S or one 
means of a limit switch. HEN the fireman's work ia] 
To operate the cylindrical valves, 74 | ; 
horse-power motors will be used. There done then comes the adjust- 
4 +1 » ° en ‘ ~— =D ‘ Tr 2 
Waetespoacis and Poatects will be 1 of these pane . 20 in each ment of the damage and/ the 
4 ! anized rubber compound with a base of pure gum: thoroughly water of the single locks. These valves con eal on the hte imaurance chm any 
i prote and preserves the whole tire—the liquid tire insurance against trol the flow of water from the culvert \ 
and air, Makes tires look like new. ; f he logs 
7 f ° |} in the center wall and in the smaller lat to pay for the toss. a 
a Ir new. Be ore Storing eral culverts beneath the floors of the lock The Hartford Fire Insurance 
t store your car wit t first Tirenewing the tires INSIDE AND oT from which it rises through the walls in  S 
prevent storage deterioration. Then when you po put the car in dink aii ibieidiaieh Company has in its hundred years 
Many Garages do Tirenewing - yours For the operation of the lock gates, of and more of life, paid the enor- 
A Trial C end 2 tamps for a trial ca ntains ic ‘re are 46 pairs, 27 horse- rer “1; 
anaes bee which po Nee - nat » 5 Roem ger | mous sum of 150 millions of dollars 
1 want—tire gray or pure wt motors wil ” required, one to each leaf, £ 
NATIONAL RUBBER CO., 4405 Papin Street, St. Louis, Mo. {6 7%4-horse-power motors will also be| © make good losses by fire. This 
ai _ Buy by the Box— Buy a box of cin f = required for the miter-forcing machines 1s the largest amount paid by any 
ds ’ ( and economical. If your dealer can% supply t which force the gates to come together . 
; fire insurance company, but the 
perfectiy and then lock them when they 
are in this position. Hartford is to-day stronger than 
! For the operation of the chain fenders, at any time in its history So when 
pumps will be used and 4S 70-horse-power | db Geo i 
: motors will be used for driving these. In| YOU RE&e oe eS 
order to prevent a ship from ramming | 
: the gates in case of accident, these fender INSIST on the HARTFORD 
' chains are stretched acroas the lock cham Agents Everywhere 
bers in front of certain miter gates. 
; When not in use these chains are lowered Reasons Why You Should 
into a well in the floor of the lock cham- Investigate the SANDQW 
ber. An hydraulic pressure and plunger Kerosene Stationary ENGINE 
mechanism is used for lifting and lower Sisungon Seeenies Geel Gili, aenelen 
alcohol or distillate without change of 




















ing the chains and the water supply for 
operating this mechanism is obtained by 


equipment—starts without cranking— 
runs in either direction—throttle gov- 
erned—hopper cooled—speed controlled 
while ranning—no cams—no valves—no 
gears—no sprockets—only three moving 
parts — portable — light weight — great 


e ct. ae means of motor driven pumps. P 
| : ‘ In case of damage to the gates or a 4 ‘a + D power—starts easily at 40 degrees below 
should it be desirable to make repairs, 4 = So “aren operate them — 5-year iron- 
: = 






















peeetows stars 


ee ar cee a coe ney meeOT oon 


clad guarantee — 15-day money- 

\\ back trial. Sizes 2 to 20 H. P. 

} send @ postal today for free catalog, 

which shows how Sandow will be useful 

# to you. Our special advertising propo 

Sition saves you one-half cost of first 
ngine sold in your county. (167) 


be placed in pairs in the approaches to Ss PR Detroit Motor Car Supply Co. 
. 162 ‘on Ave., Detroit, Mich. 


six emergency dams will be erected to 


investigate their own opportunities. | : , under these conditions. These dams will 


Ms men fail in life because they fail to | check the flow of water through the locks 








Be a success. Let no opportunity slip by. 





















the upper locks about 200 feet above the 














upper guard gates, each one closing the . 
approach to one of the single locks. The| If you can’t have the best of 
turning and wedging of the dam and the everything, at least you can 
lowering of the wicket girders and gates have the best of Pencils— 

will require four movements. The ma 
|chines of this operation will be driven by L. & C. Hardtmuth’s 


lelectric motors with hand power possible 


Don’t let the opportunity pass to investigate the 
United States Navy—either as a four years’ course 


of training or as a life business. 





Find out to your own satisfaction about Navy pay, 
nours, promotion, See the actual effects ot the 
healthy life, systematic bodily exercise, travel and fine 





: , , “mergency use. T 50 horse-power 
companionship, on the Navy men themselves. oe Sy Se Sy. Soe Meee 
: . | motors for turning the bridge and a limit 


7 Tr ’ - » . © 
Learn about the Navy’s 5° different trades and switch to prevent operation beyond an 


, : : “ Koh -i- noor” i y “ 
your chance to practic e or learn one of them. are of 90 degrees, will be located in the] stationers, ‘dale Sees ty tebe 
supplies, &c.—I}iustrated list on application ‘to 
L. & C. HARDTMUTH, 
34, East 23rd Street, New York: 
end Koh-i-noor House, London, England. 


Get real figures showing how the increasing pay mounts operator's house at the end of the short 


SES PE LS 2 el te ere pomp te 
. 9 Maw biaoe testes vetioeannin ra cnn 


up, and how you can have a good snug sum to retire on, arm on the emergency dam. The wedges 
: | will be operated by a 25 horse-power mo- 





Get all these facts first hand from the officers in charge 


of the Navy Recruiting Station in your vicinity. You’ll tor, and the bridge will be firmly held in 


a a 2 1} . place when it is at rest across the chan- 
e! meeting and knowing these fine men. 


} 


: }nel or lock wall. A hoisting drum driven 
If you are between 17 and 25 years of age, write us 


; * 4 “ by a 25 horse-power motor with its equip- 
today for address of nearest Recruiting Mation, also a COpy 
of the fascinating free book—<««The Making of a Man-o’- 


ment of limit switch will be used for 
raising and lowering each of the six 


Warsman.’” Ir ¢ in simple language and fine colored . : - 
“+ nelle: : wicket girders of the dam. The gates on 
pictures all about daily life in the Navy. : ; i 
: : , the girders will also be lowered into place 
hetne ou u 1 joining OF not, you! y this by the same means, gravity assisting the 
zy 
book. Have urents read it, Write for i ay to 


| electric power. There will, therefore, also} i) 
| be six gate hoisting machines for each H Underwear 


dam, a 25 horse-power motor being used ? 
Chills and colds are often the 


with each. " : 
, cause of serious disease — or 


UNITED An electrically operated remote control | | worse. Chills and colds are 
| from the center point will be used in con- | practically eliminated by the use 
nection with the various gates, valves,| ji] | of Jaeger Pure Wool Under- 


.fender chains, ete., of the locks. There] {H! wear. Seven weights to choose 
from. Recommended by lead- 
ing physicians everywhere. 


STATES 


will be one such central control station 





for each of the series of locks at Gatun, 
Pedro Miguel and Miraflores. The start- Samples and explanatory 
ee panels which will be placed in each | | Hl booklet on application. 
machinery chamber, will be equipped with i] 





contactors by means of which current 


will be applied to the motors. These; J Dr.Jaeger’sS.W.S.Co.’s OwnStores 
starting panels will, in turn, be controlled New York: 306 Fifth Ave., 22 Maiden Lane 
from the central control stations at the | eine S00 Pine B. ee Ee on 


lock sites. Some of the machinery cham- Agents in all Principal Cities 
bers will be 2,700 feet from the point 


HT 
HI 


of control. Ninety per cent of them will] jf HA | 
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This is the way we test 
Paints for you 
There is no guesswork in the 


making of High Standard paints. 
selec ted with 


The ingredients are 
scientific accuracy and are mixed and 
, ground by the best paint-making 





But that ts not all. In 
e that every one of the 
and shades of 


machines. 
order to pr 
54 tints 








the Paint of Performance 


will give most satisfaction on your 


building, they are subjected to the 


xed ab I panels are 


i 

» painte t as av pa ir house. The 
weather proofing qualities of the paint are fully as 
sured be vou buy it-a H Standa ‘0 
duct ffered t a until it has st these tests 

n 

\ 











Mellotone is the most beautiful of all flat wa 
finishe It is washable. irable and sanitary 
and the r soft as the rainbow tints,"’ har 


YOUR INTERIOR WALLS 4 


monize with any decorat Se r card 


s send you our books af sha in 

Color,”’ and “‘ Homes Attractive from Gate to 

Garret,”’ (both free ““Good Homes by Good 

Architects "’ (25 cents in stamps 

: =>; TheLOWE BROTHERS CO. 

7 Dayton, Ohio 
New York 


Chicago 


I raw »” E. Third St. 
=; 


—— Boston 
_UQuID PAINT. Kansas City 
i ] The Lowe Brothers, Lid., Teronto, Can 








“THE RIVALS.” From the Painting by C. E. Johnson. 


“Let’s Play Just 
One More Game!” 


Cares and worries take wing, the flight of time 
is forgotten, when congenial companions match 
wits and skill in a lively game of home billiards. 

A first-class Billiard Table is a successful rival 
to the Theatre, the Club and the various forms of 
amusement outside of the wholesome influences 
of home 

Itisa veritable ‘Home Magnet,” with inexhaust- 
ible resources of entertainment for young and old. 


Brunswick Home Billiard Tables 


Our beautiful book accurately describes and illustrates in 
full colors the many styles of Billiard and Pocket-Billiard 
ables designed for the home 

Each is a genuine ‘‘BRUNSWICK’"’— made by the concern 
whose tables are used EXCLUSIVELY by the billiard experts 
of the world. Perfect playing qualities guaranteed. 








Brunswick “Baby Grand” 
Home Billiard or Pocket-Billiard Table 
Made of finest mahogany with inlaid design, is a superb 
Specimen of the cabinetmaker's art. 
Our unique ‘‘Convertible’”’ Billiard Tables can be instantly 
turned into luxurious Davenports or handsome Dining or 
Library Tables. No ‘‘extra room’’ needed. 


Over a Year to Pay 


The prices on these Brunswick Home Billiard Tables are 
Very attractive and you can pay cash or spread the small 
Fol es Payments over an entire year, just as you prefer 
Full Playing Equipment Free with each style of 
table. Your investment in a “BRUNSWICK” will pay big 
daily dividends in health and happiness for the family circle, 
Write for the booklet, ‘'Billiards—The Home Magnet.” (50S 


The Brunswick-Balke-Collender Co. 


A.S., 324-328 S. Wabash Avenue, Chicago 






be within 2,000 feet, and 50 per cent of 
the total within 1,200 feet. The switch- 
boards which are placed in the central 
control houses are being made to resem- 
ble very closely the plan view of the 
locks. 

The movement of each machine is shown 
visually to the operator by an indicator 
mounted on a board which has the same 
constructed to 
travel. 


relative location and is 


represent it in appearance and 
The motion of the machine itself is fol- 
these indicators in practically 
high de- 
further 


lowed by 
with a 
gree of accuracy. In order to 
assist the operator and to prevent 
mechanical interlocking of the 
switches controlling the vari- 


synchronism, and very 
mis- 
takes, a 

individual 
ous motor and contactor panels is used, 
it being thus possible to operate in cor- 
rect sequence only the various gate ma- 
chines, fender chains, etc. 

The use of electricity in hauling the 
| vessels through the locks by 
| electric locomotives is one of the most im- 
|portant uses of electricity on the canal. 
| Forty locomotives will be required and 
|four will be used with each ship: two 
|towing the ships, one on each side of the 





means of 





|} lock and two locomotives attached to the} 


|stern, one on each side for steadying the 
ship in its passage. The locomotives will 
have a drawbar pull of 3,400 pounds, and 
will tow the vessels at a rate of 2 miles 
| per hour, and will return at a rate of 5 
| miles per hour. All of the towing tracks 
| will have a center rack throughout, and 
la pinion in mesh with this rack will 
|always be used by the locomotives while 
towing. 

| In addition to the above-mentioned uses 
of electricity, we may name applications 
for lighting, telegraph system, fire alarm 
system, system for mining batteries, and, 
undoubtedly in the extensive fortifications 
| which will be erected; other fields will be 
|found for its application. The use of 
electricity in connection with the canal 
has been studied most thoroughly in every 
detail by the engineers connected with 
| this work, and with reliability of opera- 
tion as the factor of prime importance. 
The whole installation will be a monu- 
alike to the development of elec- 
and to the care and skill of 
whom this work was 


ment 
trical art 
the engineers to 
entrusted. 


Result of’ the Gordon Bennett 
Balloon Race 


S we go to press nineteen out of the 
ade balloons which left Stuttgart 
on the 27th ultimo, in the Gordon Ben- 
nett race have been reported. The race 
appears to have been won by the French 
balloon “Picardie,” piloted by M. Maurice 
This aerostat covered a distance of 2,000 
kilometers (1,367 miles) in 46 hours, thus 
breaking the world’s record of 1,211 miles, 
held by M. Emil well as 
the record of 1,172 miles made last year 
in this race by Alan R. Hawley, when he 
traveled from St. Louis to the wilds of 
Canada. M. Bienaimé landed at Riazan, 
Moscow. The French 
France,” piloted by Alfred Lablanc, also 
landed in Russia, about 125 miles short 
of the distance covered by the “Picardie.’ 
The third French 


Dubonnet, as 


near 


meters (1,118% miles) to their credit, 
the “Uncle Sam” being next with 1,056 


miles. 

The third American balloon, 
dorf II.,” piloted by Mr. John Watts, who 
had Mr. Arthur T. Atherholt as aide, 
ihad not been heard from up to November 
list, and it was feared this German aero- 
| stat, which was loaned the Americans 


“Diissel- 


at the last moment owing to a defect de- 
veloping in their own, had been lost 
at sea. 

This is the first time France has won 
the international balloon race, and no 
doubt her aeronauts will every 
effort to keep both the balloon and aero- 
plane trophies at home in the future. No 
less than uine countries competed this 


year, 


make 



























Not a Cold-water Paint 
White, glossy, light-reflecting ceilings and walls are an actual asset to a mill owner. They mean 
a healthful and he/pful environment for operatives. They mean increased output because of im- 
proved working conditions. They mean economy in the care and upkeep de mill property. 
These conditions are best attained by using Rice's Mill White. This is a remarkable paint. 
It possesses an elastic quality which makes flaking and scaling an impossibility. It stays 
white longer than any other gloss white, ordinary conditions having no yellowing 
effect upon it. It spreads easily without dragging and gives a firm yet elastic 
surface impervious to dust and germs. 
Hosie If you have 20,000 or more square feet of 
Mill ceiling and wall space to cover, write us on Mill 
Before your letter head for a free sample board, 
Using showing its fine surface and high reflective Using 
power, and our booklet, ‘‘Make the Most of 
Daylight in Your Plant." Address 


U. S. Gutta Percha 
Paint Co. 


23 Dudley St. 
Providence, R. I. 


Originators of the Mill White Idea 














The Magazine for the Mill Trade 

It is the oldest and most widely quoted textile periodical. 

turing end of the textile industry, which is the greatest single group of manufactur 
ing industries, the largest user of motive power, and the biggest employer of labor. 


It covers the manutac- 


It is a mill paper devoted to the machinery and processes of making yarn, cloth, 
fabrics, knit goods, etc., as distinguished from the selling and distributing branch of the 
business. If interested in the textile industry you should read the TEXTILE WORLD 
RECORD. If you sell to textile mills you should advertise in it. Sample copies, 
subscription and advertising rates, etc. free to those mentioning Scientific American. 


LORD & NAGLE COMPANY, 144 Congress St., Boston, Mass. 




















Bienaimé, with M. Rumpelmayer as aide. | 


| 








| photographers officially attached to one section 


A CONFEDERATE SPY 
TOOK THI 








Copyright Send 
Review of 
Reviews Coupon 






TARTLING reminder of the adventure—the daring, the reckless 
courage of those hot days fifty years ago is this photograph taken 
by Lytle of the Confederate Secret Service along the Mississippi. 
He slipped through the Union lines and photographed the cavalry in 


“Ile de) formation, the men in camp, regiments ready for battle—all as informa- 


tion forthe Confederate Generals. And now you can own these strange 
photographs, telling the very secret heart of history—in your set of the 


iatton, the “tears.”| Photographic History of the Civil. War 


and the English “Honeymoon” appear to} 3g90 Photographs 
have tied for third place with 1,800 kilo- | 


A Million Words 


or the otherofthe Union Army. Some were taken 


Ten Magnificent Volumes, Beautifully Bound 


Like the American public, the Review of Re- 
views was delighted and ainazed bythe discov- by Confederates—Cook who had his headquar- 
ery of the famous Brady lost Civil War photo- tersin Charlesten, by Edwards of New Orleans, 
graphs after their so years burial, But they felt by Daviesof Ric mond. Their work bad gone t: 
sure that there must have been other camera PFCC!0US private collections, to por eae’ we 

br treasured a single photograph—to forgotten 

men as daring—who followed Brady into the albums. All these—by an enterprise ; 
field of battle. So searchers were sent to a mantic as the pictures themselves—have 
parts of the country. The result was startling een recovered—and now you can own A 

Some photographs found were taken by hem together with the million word / / 
Gardner, Brady's Scotch assistant ; 1e story written by 50 famous men of 
e North and South. 

















‘A $15.00 Saving 


Knowing that—owing to the beginning of royalty payments on thou- 
sands of the rare photographs—the Review of Reviews had to advance 
the price of the Photographic History $:5, John Wanamaker 
arranged quickly for one special edition at the present price 


Send for 
Book of 
SAMPLE 


A number of the famous photographs in sample pages of thi 


PAGES monumental work, will come to any adult FREE on receipt or 
of the coupon, At the same time you will learn how you - r , . 
FREE can save money on your set and pay for it in little monthly bs free and 
payments. Be prompt and save $15. A 











John Wanamaker,New York “4.22: ; 
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When you realize what a large 


1s due “oo to 


“9 


| percentage of your ‘easly tire expense 


gase”’ you ll 
a set of 








r 
| 
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VACUUM CU 


Not every metorist\is awake to the effects of oil. Tires take 
up oil from ‘roads and pavements, motor standings and 
garage flodks. it soaks into the pores and small cuts. Road 
| triction do@sttherést. A very great percentage of tire de- 

terioration Ag due to “‘oil disease,’’ which no other tires are 
| guarantee against. Do away with it} Equip your car 
| with the tités that positively resist oil. | 





In addition a this, crowning oilproof feature, Pennsylvania Vacuum 
@v¥aranteed not to skid on wet! or greasy pavements 
nteed to give efficient service for 4,000 miles 
d conditions of car weights. Three seasons of 

opularity claim your attention. One trial 
rire ror You. ie 


Cup lires 
and are fu mt 
under defng * 
success an : 
of these tire a 










dealer's, or write wu 


ee ER CO., 


Branches in 


independent Se 


PENNSYL 


| Nesrgunnnen a 















Seed 





























| Cheap Reliable 


POWER 


We have an engine built for service —built 
exceptionally well and simply—and built to 
operate cheaply. 


THE ADAMS KEROSENE 
GAS ENGINE 


This engine burns kerosene, which means low cost of 
It has the Secor-Higgins system of carbure- 





operation 





tion—the only successful system of burning cold kerosene. 
| 
The quantity ot gas and air is automatically controlled | 
by the governor in exact proportion to the speed and load 
assuring complete combustion and smokeless exhaust. 
I fis 1s the nght engine for imgation farmers, small millers 
and manufacturers, cotton gin operators and small town 
light and pumping stations 
it is built in sizes from 50 to 170 h. p.—suitable for all 
belt dnving or direct connection to an electric 
generator 
Write for details of this engin 
| 


| RUMELY PRODUCTS CO, Inc. 
La Porte, Ind. 























= a, | mit ee #& 








Put an end 
to garage 
and storage 
bills—have 


your car 


|| FRAY 7) 

















_Ki ndly keep rour queries on separate chews} always handy, 
f par w hen corresponding about such mat- = 
ers as patents. subscriptions, books, etc rhis 7 day or night, 
will greatly facilitate answering 3 ques- in a Pruden Sy stem 
tions. as in many cases they have to be re-| 

red to experts The full name and address P t bl 

ld be given on every sheet No attention orta e 


will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
nd will be mailed on request 


ne . 


Fireproof Garage 


—Can be erected, if desired, on 
12693) H.N. M. writes: In expound- rented property. Appears to ad- 
ing the phenomena of thunder some time ago, I vantage inthe most high ¢ lass sur- 


| Rave the following theory, which I now find to be rounding Solves the problem of low 


}entirely different from the accepted theories: | cost fireproof construction. With the 


Pruden System 
of Interlocking Self- 
Structuring Metal Units 


When electricity passes through water, it decom- 
| poses it, producing hydrogen and oxygen, the 
amount of gas produced varying with the strength 
or volume of electric current. The heat that de- 
composes the water, in the case of lightning 
ignites the gas, which is reconverted back to water 
with a terrific explosion, which in a thunder storm 


is called thunder. When a flash of lightning a : 

passes along a cloud horizontally, sometimes in no frame-work is needed. No wood 
the moisture and sometimes out, it decom poses the used : We ship comple te buildings in 
water and ignites the detonating gas in its train bea itifu y embossed designs. Strong, 
and an extended, intermittent, rolling peal of durable and handsome as masonry. 


thunder is heard. If it passes through the cloud A demonstrated success for three 
rude or experimental, 


toward the earth, a short report is the result years. 

Now lightning passing through the air from a and nothir > like it. Weown the 
cloud to the earth produces no thunder. I have pater manufacturers, 
heard it strike a tree close by with a short splitting You and ne >| r can easily 
sound, but the thunder is not heard until after a erect. Will i life time without 
sufficient lapse of time for the sound to travel from Fepair “nse 

the cloud to the earth. This proves to my mind rite today for catalog ment and 


that water must be present and detonating gas 
produced, or there can be no thunder. In passing 
an electric current through water and producing a 


METAL SHELTER CO. 
5-52 W. Water St. St. Paul, Minn. 
Praden System Building 


bubble of detonating gas, the size of a pea, on 
| ignition a report is heard like that of a pistol; so 
one can readily conceive what terrific reports 
would accompany the passage of the tremendous 
amounts of electricity or lightning through a cloud 
4. It may be that some small quantity of water is 
separated into its oxygen and hydrogen when a 
flash of lightning passes through the moist air of a 
shower But the quantity cannot be large in the 





short interval of time while the flash passes It 
is possible also that a part of the heating effect of 


lightning may be due to the burning of this de 
composed water We doubt whether the burning 
of the oxygen and hydrogen contributes very 
greatly to the detonation of the thunder. The 
| usual explanation that the sound of the thunder 
is caused by the rupture and heating of the air 


thus expanding it violently, with its immediate 
recoil and closing in upon the tube through which 





the electricity has just passed, seems to us to be 
| quite sufficient. The air claps its hands, as it 


| were, after the lightning forces them apart The 
| rum ling of the thunder, the prolongation of the 
soun,', is believed to be due to reflections from the 
uneven surface of the earth and the clouds. There 
DIRECT FROM MINES 
© is smoot! : [PREPARED R. H. MARTIN 
} mountains e should accept the statement o Asbestos Fibre 
| the International Encyclopedia of 1903 as repre bas Udine ele OFFICE, ST. PAUL BUILDING 
|} senting the usual view of scientific men We 220 Broadway, New York 
would add that the familiar snap of the spark from — 


-AGENTS 


Send for our proposi- 
tion on the Hawthorne 
Se lour Cylinder Auto- 
mobile Hand Air Pump. 


HAWTHORNE MFG. CO., Inc. 
38 Spruce Street, Bridgeport, Conn 


is less rumbling of the thunder at sea. where the 





earth's surface is smoother. There is most in the 











an electric machine is only a tiny thunder clap 







which is produced equally as loud and strong in air 





artificially dried, so that no decomposition of 
water is possible As you have observed, there is 
no prolongation of the thunder when the flash 
occurs very near, since all parts of its path are at 
about the same distance from one's ear. The 
short snap is as really thunder as the prolonged 
rumbling sound 

12694) P. N. J. asks for formulas for | a 
flashlight powders. A. 1. Magnesium powder, 6 
ounces; potassium chlorate, 12 ounces; antimony 





4 LIBRARY OF PHOTOGRAPHIC INFORMATION |} 
= SES CLMAERem 4¢~ Elmer’ 
THe "(WELLCOME’ PHOTO EXPOSURE 

RECORD AND DIARY 


sulphide, 2 ounces; 75 to 150 grains of the powder 
should be used 2. Gunecotton, 15 grains, and 





magnesium powder, 30 grains, are used +. Mag- 
nesium, 40 per cent permanganate of potassium, 








. W reliable I re Calcul 
40 per cent; peroxide of barium, 20 per cent 4. 5 < gay De os gp en 
Purchase 1 ounce of magnesium powder and 1 BURR cus W ELI ME & ( 
35, West 33rd St Y 
ounce of negative guncotton from dealers in pho- or 101, Coristine Bldg., MONTREAL 
tographic materials Place on a dustpan enough 





cotton, when pulled out, to measure about 34 
inches in diameter Sprinkle it over with 20 
grains of magnesium powder to form a thin, evea 
film. Lay over the magnesium, thus arranged, a 
very thin layer of guncotton. Connect to the 





bunch of cotton a small fuse of twisted cotton 
about 6 inches long, so that it will extend to the 
side of the dustpan. Then set the pan on a step 
ladder near the object, and, when ready. light the 
guncotton fuse with a match, when instantly a 
brilliant flash will ensue. There are several ready 
prepared magnesium compounds now sold, with 
special devices and lamps to fire them 5. For 





photographing the interior of very large caves in 
such a manner as to bring out every possible de- 





tail. the following is recommended: Magnesium 


in powder. 20 parts; barium nitrate, 30 parts 
flower of sulphur, 4 parts: beef suet, 7 parts. Melt 
the suet, and add the other ingredients after hav- e ° 

ing first mixed them by passing through a fine Dense-Air Ice Machine 
sieve When thoroughly stirred in, pour the mass | 

into zinc boxes of a suitable size \ box 3 inches contains only alr no chemicals. Nearly 
in diameter and 4 inches deep will hold about 1 
} pound, and will give a flash of 20,000 candle- 
power. Such a flash, used in signaling in France, | men -of-war, merchant steamers, and 
has been seen at a distance of 100 kilometers, or 


The Allen 


| 300 are in daily use in the tropics on 


about 62 miles. 6. German patents have been | Steam yachts—a number of them run- 


ranted on a series of slow combustion flashlight ning over twenty years 
powders of the following composition: (a) Potas 


ae permanganate 30 parts; er o_o 10 H. B. ROELKER 


parts; magnesium powder, 10 parts: iron, 
| ings, to 100 parts. (b) Potassium nitrate. 30 parts 41 M ° 5 
~ thm aiden Lane New York City 


| icon, fine filings, 30 parts; magnesium powder, 20 
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"Small Power for Small Shop 











Every owner of a home work st P, weed shop, ma- 
ehir hop, blacksmith sh« tin shop, can« op, print 
shop fact, any kind « ~ pe p, should investigate 
I H Cc Small Gasoline Engines 
The e re surprisingly small cost. | 


iable powe rata 


sthe machines 
ention while 
pan tore 














0-horse px air « 
ed, either horizontal « 


hopp r ver cal Write for 
catalogue. 
International Harvester Company of America 


(Incorporated) 


15 Harvester Building Chicago, USA 
















pints gasc 


Amazing “DETROIT” 


inders can 
B notcarboniz 











, power and strength. 
stock, ready to ship. 
to run. Pumps, 
k, grinds feed, shells 








1 or Prices (stripped), 
$29.50 uD. ‘ree Trial. Don’t buy 
an engir ng, power-saving | 

“De troit es postal to find out. 
If you are to write, you ae t 
Special Ext tra Sow Tatredacters price. Write 


DETROIT ENGINE WORKS, 


Learn Watchmaking 


We teach 


127 Bellevue Ave. ‘ , Detroit, Mich 


it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions 
secured. Easy terms. Send for catalog. 


ST. LOUIS WATCHMAKING SCHOOL, St. 


LEARN ARRON ASSES 
by Building and 


Louis, Missouri 








Flying “Ideal” Model & ; 
Aeroplanes bho 
The easiest way to learn the principles of the wonderful science 


We guarantee 











of Aeronautics is to build and fly Model aeroplanes. 

Models built from ““Ideal’’ plans and with “‘Ideal’’ materials to fly. 
“‘Ideal’’ Bleriot Monoplane, < .?P = and instructions 
$4 prepaid. Plan only, 15 cer “Tdeal” t ot Racer can be 
builtin one _ " ~ wn wa feet. c Saeianan 





(with pat amp for price list of | 
percent sag 40pp Mo dae roplane Supply Catalog Se. 


Ideal Aeroplane & Supply Ce. , 83-84 West Broadway, New York | 
DT ELESCOPES 


PLA! NF E Ube N 
= oToOR” 
pAu 


2amne 4 Crcie 
ee 





AND 


Catalogue M Free of Motors. 
Cataiogue 6 Free of Boats 


ENGINES FROM 2 TO 40 HP. 
In STOCK 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to elevators. Adop- 

by principal storehouses in New York and Boston 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. I L, U. S.A. 


PALMER BROS 
Cos Cos, Conn 





 OILDAG 





s graphite in colloidal form 

am (€ ers. Engines, 

{ in concentrated form to 

vile, Motor Boat or Motorcycle 
st eff cy without it. 
rite for Boo «let L-458, 





International Acheson Graphite Co. 
yma Fels, N. Y. 


by Acheson 





Write at once for free sample 
bottle of this wonderful household 
necessity. © 

“3 in One” is the best and only 
oil on earth for oiling everything 
Cleans and polishes and 
positively prevents rust. No _ house- 
wife should try to get along without it. 
“3 in One” 
on sewing machines, piano cases, fine 
furniture, bathroom fixtures, brass rail- 

ings, doorplates, hinges, cutlery, etc., try 

it—now—at our expense. When you 

write for sample send name of your dealer. 
“3 IN ONE” OIL CO, 

42AZH Broadway, New York City 


properly. 
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If you have never used 


Sr 
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parts; aluminium powder, to 100 parts. (c) Ba- 
rium peroxide, 33.3 parts; magnesium powder, 
33.3 parts; aluminium powder, When 
any of these powders is ignited it gives, at first, a 
reddish light, value; the light grad- 
ually and more intense, until a 
maximum of actinic effect is reached. This slow 
combustion offers an advantage over the old rap- 
idly acting flashlight powders, in that the eyes of 
sitters become gradually accustomed to the flash; 
hence the pictures do not present the staring eyes 
that are so offensive in the majority of flashlight 


33.3 parts. 


of low actinic 


becomes more 


photographs 


12695) F. R. M. asks: T have heard 
many times that if a hot-water pipe 
are equally exposed to freezing tem- 
hot-water pipe wil! freeze first. If 

what is the explanation? A. It 
t the fact that the air has been separated 
water in the hot-water pipes causes these 


perature, the 
this is so is be- 
lieved th: 
from the 
pipes to freeze sooner than the cold-water pipes. 


asks how to make 
clean wax, anywhere 


(12696 
wax A. 1 
from 1 to 
deep vesscl, 


B. N. K. 
Take of pure 
5 pounds, put 
with clear water sufficient to fill it 
within 2'5 inches of the top. Set on the stove till 
thoroughly melted, then set aside until partially 
skim all the air bubbles off. Then fill a 
straight bottle with ice water, a bucket of 
by you. Soap the bottle 


cooled 
smooth, 
which you should have 


and a cold- | 


sheet | 


in a tin bucket or any | 


and dip it deliberately in the solution two or three | 


times, according to the thickness you desire your 
wax After the last dip, as soon as the wax 
hardens to whiteness, cut a line through it and 
remove it from the bottle as quickly as possible 


Spread to cool, and straighten out smooth while 
Continue this process until all the wax is 
made into sheets. 2. Melt scrap wax in hot water 
and add sulphuric acid, 30 minims to each pound 
Boil for 2 or 3 minutes. and re- 
move impurities from base of cake; boil again, 
add a few drops of turpentine. When the 
wax is ready for rolling 
thickness 


warm. 


of wax Cool, 
and 
liquid ceases to foam the 
into sheets. Stretch wires of suitable 
across a glass plate to form molds of desired size. 
Wet a glass rolling pin, and coat with soapstone 
Pour the 
roller firmly over the wires. 


12697) J. M. R. asks: 
the assertion made that it was a fact that people 
on one of the other planets had been seen by peo- 


melted wax into the moids and pass the | 


Recently I heard | 


ple on the earth and an attempt had been made to | 


send a message to them, and that the best that 


could be told, that an attempt had been made by | 


them to answer the message. I have never seen 
any account of this, and do not believe it 
true, but am writing to you to know the facts in 
the case. A. The only planet about which any 
suggestion has been made that we might signal to 
the inhabitants is the planet Mars. When this 
ruddy body is in its most 
position, a something than 30 
could be seen with a telescope 


to be 


heavenly 
miles 
A few 
years ago an astronomer said that he saw tiny 
points on Mars brighter than the body of the 
planet. The suggestion was immediately made in 
the newspapers that these were fires made by the 
Martians to attract our attention, and that we 
ought to answer them. Nothing has been done in 
that direction. Sir Robert Ball pointed out that 
“a flag to be used as a wigwag would need to be 
300 miles long and 200 miles wide with a staff 500 
If we would signal by a fire, and Lake 
filled with kerosene and set on fire, 


space less 


square 


miles long 
Superior were 


| the resulting blaze might be discerned as a speck 


but not sufficiently prominent to suggest 
that anything unusual was in progress. Such 
illustrative comparisons are not encouraging te 
those who would undertake to signal to the in 
habitants of other worlds. 


of light 


(12698) B. J. C. asks how to soften horn. 

The bony core of the horn is first removed; the 
next process is to cut off with a saw the tip of the 
horn: that is, the whole of its solid part, which is 
used by cutlers for knife handles and sundry other 
purposes. The remainder of the horn is left en- 
tire, or is sawn across into lengths, according to 
the use to which it is destined. Next, it is im- 
mersed in boiling water for half an hour, by which 
and while still hot is held in the 
taking care to bring 
horn, if 


it is softened, 
flame of a coal or wood fire, 
the inside as well as the outside of the 
from an old animal, in contact with the blaze. It 
is kept there till it acquires the temperature of 
molten lead, or thereabout, and in consequence 
becomes very soft. In this state it is slit length- 
wise by a strong pointed knife, like a pruning 
knife, and by means of two pairs of pincers, ap- 
plied one to each edge of the slit, the cylinder is 
opened nearly flat. The degree of compression is 
regulated by the use to which the horn is afterward 
to be When it is intended for leaves of lan- 
terns, the is to be sufficiently strong (in 
the language of the workmen) to break the grain, 
by which is meant separating in a slight degree the 
laminz of which it is composed, so as to allow the 
round-pointed knife to be introduced between 
them, in order to effect a complete separation 
For combs, the plates of horn should be pressed as 
little as possible, so that the teeth may not split 
at the points. They are shaped chiefly by means 
of rasps and scrapers of various forms, after hav- 
ing been roughed out by a hatchet or saw; the 
teeth are cut by a double saw fixed in a back, the 
two plates being set to different depths, so that 
the first cuts the teeth only half way down, and is 
followed by the other, which cuts the whole length; 
the teeth are then finished and pointed by tri- 
angular rasps. Horn for knife handles is sawn 
into blanks, slit, pared and partially shaped, then 
heated in water and pressed between dies. It is 
afterward scraped, buffed and polished. 


put 
pressure 


favorable | 


| 
| 
| 
| 











tility 


takes the place of both lath and plaster. 
ding and is easily and quickly put on. 


or crack, and it will last as long 


Makes beautiful walls and ceilings. 
In repair work may be put on over old plaster if 


way desired. 
desired. Itis not expensive. Sen 


THE HEPPES COMPANY, 4518 Fillmore St., Chicago, Ill. 


all Boar 


No muss, 

no bother, 

no tedious wait- 
ing for the plaster 
to dry, and no 
cracked walls 
afterward. 


It is nailed to the stud- 
It will not shrink, or warp, 
as the house stands. 

May be decorated in any 


d for Free Sample and Illus. Book. 














$13,400.31 


Mr. F. #7. Dunl 


five Led. has c 


a day in a store 
is what he 
was all made or 
for what he has 


in 1887 with tw 
out $1,188.05 


age, sent three 
thing for a rain 
says Mr. Dunia 


Dunlap'ssucces 


R.A. Rich 
working at the bench at the same time. | 


“SIDE-LINE POULTRY KEEPING” 


ardson of Haverhill, Mass 


$1,009.31 


is the name of a new book by the author of ‘ 
’er Hen,”’ the most popular poultry 
**Side-Line Poultry Keeping’ deals with the business 
poultry keeping as the other dealt with ese, pr « 
tells how to make poultry keepin, cribes the 
methods by which F. H. Dunlap of West Solis’ bury, N. H 
makes over $1000a year from eggs, devoting not over two 
hours a day to his hens. Not a detail left out. The book 
tells how to make a start, what breeds pay, how, when and 
where to buy a farm, how to make a living from the first 
describes the most wonderful brooding system in the world 
tells how to build the most economical poultry houses and 
trap nests, how to feed for best results, describes a feed 
that can be made for 15 cents a bushel and is without a peer 


American Poultry Advocate, 226 


“200 Eggs a Year 
book ever pemsed 








record, when it is known that Mr. Dunlap is employed ten hours 


can get morning 
quotations from the commission men there 


rave bought him a bea ful home 
I bought hi beautiful * 


faster than they do the 


Poultry Keeping 
the blood tingling and make one resolve to get next to the $600 000 
000 spent in the 


a shoe cutter, made his hens pay him $1,009.31 in 1910, and kept 


on the Side 


ap of West Salisbury, N. H., in the past twent: 
leared $13,400.31 from hens. Thisisaremarkabk 


and all the time he has to put in with his hens 
noon and night. This $13,400.31 
Nor does Mr. Dunlap get fancy prices 
He ships to Boston, and takes current 
Mr. Duniap began 
enty hens. In 1910 his poultry profits figured 
and this is all on the side. Mr Junlap's hens 
purchased a horse and carri- 
boys to scho | and college. besides saving seme 
y day. Can othe rsdoequally well? ‘Sure thing 
p. “if they will wear out the soles of their shoes 
seat of of their chair The story of Mr 
s and his methods is told in the book, *Side-Line- 
and it is only one out of a score of things toset 


1 the side 
to sell 





United States each year for poultry and eggs 


Jow he did it is told in “‘Side-Line Poultry Keeping 


for producing eggs, how to make money with pigeons, ducks 
and market gardening, how to buy and sel! to advs 
how to pick out the laying hens, how to put down egg 
that they will keep a year, ete 

Invaluable to every man who wishes to make money or the 
side, and indispensable to the man who is lookin Pov: rd 
to the free, independent, healthful life of the poultry farm 
Ninety-six pages ; illustrated Price 50 Cents, or with the 
American Poultry Advocate one year 75 cents, two years 
subscription and book for $1.00, or given as a premium for 
two yearly subscriptions at 5 ch. Our paper is 
handsomely illustrated, 44 to 12 os, 50 cents per year 
months’ trial, 10 cents. Sample free. Catalogue of poultry 
books free 


Hodgkins Block, Syracuse, N. Y. 




















Their past goodness is 
history — their future 
goodness is assured by 
the Liggett & Myers 
signature. 











Richmond 
Straight Cut 


C7garelles 6° Pia. 


or Plain 
Favorites for over thirty years 


The last census shows that 
our population has increased 
from 50 millions to 100 mil- 
lions since Richmond Straight 
Cuts first made their appear- 
ance, 

As our country grows 
has grown the popularity of 
this best of all Virginia Ciga- 


A 20 for 15c 
ettreyes Jrbacoo 2. 


sO 
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Over 3000 “RED DEVIL” Tools 


ire made for mechan 
most perfect tool made in it’s particular class. 


No. 1900 ‘‘RED DEVIL’’ Staple Puller. 11 inch 
Drop Forged Tool Steel. A tool that anyone will 


t is absolutely perfect, and the only staple puller made 





sat g the fe t er requires, We guarantee t 4 Dev — utely. We know you will appreciate jiis | 


i send us $1.25 and it will g ¢ only at this price. We are not retailers 


GENUINE E“RED DEVIL” TOOLS 


Here’s that famous ‘‘RED DEVIL”’ 
No. 542—a 614 inch drop forged 


steel diagonal side cutter. It’s the 


uding ailers in all parts of the world, Just ask 


’ 
‘ 


f the H 
“RED DEVIL”; accept 


no tute. But if most powerful and popular plier of 
you t obtain its kind we make. It’s guaranteed 
them | your local absolutely. It will cut anything in 


deaic r,write us¢ wine the wire line. It's a cutting plier any me 
ye §42 chanic will recommend. A sample pair will 
be sent post paid for 75 cents. 


enerres & HEMENWAY co 150-152 Chambers St., New York, U.S.A. 
© SMITH HARDWARE CO., Ltd, Montreal, Canada | 

Here's a ‘‘7 ‘Wheel RED DEVIL” Glass 

Cutter. It’s « of the 40 ty es wen lake. 

Glass ¢ Or receipt of tem two-cent 

stamps ONE ONLY No. 5 *“*RED DEVIL" will be sent you as a sample prepaid. 




















And Here’s the Way to End It 


To pare that corn means to cut off andthe painstopsinstantly. Then the 








the top of it. The rest is left to grow. wax very gently un- 
Then you pare it again, and so on derminesthecorn. In 
forever. If you let the blade slip it 48 hours you can lift 
may cause infection. the corn out, without 

Every « fashion tre t >qu- any pain or soreness. 
ally useless. The only way to end the Don’t doubt this, for 
corn is to remove it sixty million corns 

There is now a wax which does_ have been removed in 
this—the B& B wax. Itis usedinthe just this simple way. 
Blue-jay plaster End yours in that way 


ster is applied ina jiffy, now. 


icture is the soft B & B wax. It loosens the corn. 
ts the corn, stopping the pain at once 

s around the toe It is narrowed to be comfortable, 
is rubber adhesive to fasten the plaster on. 


Blue-jay Corn Plasters 


Sold by Druggists— 15c and 25c per package 


Sample Mailed Free Also Blue-jay Bunion Plasters 





























The 
suc- 
cess 
of the 
spoon 
feed de- 
veloped 
the Foun- 
tain Pen in- 
dustry. It 
made _ possible 



































the carrying of 
ink in your pock- 
et, to be used in- 
stantly for writing, 
without soiling your 
clothes or fingers. 





It prevents the 
proverbial shake, for 
starting the ink to flow. 





The 


in a watch is no 


hair-spring 










more carefully 






When the pen point 





made and adjust- 
} of a Waterman’s Ideal 


an is this 






famous Spoon 










touches paper it starts to 
mark, it continues without 
blot, scratch or skip as 
long as your hand guides 
here are other flat feeds 
fs but not Spoon Feeds. The 
Spoon Feed is used exclusively 
three successful types of 


Waterman’s Ideals,— 





REGULAR—SAFETY and SELF-FILLING 


From the best stores in all localities 


L. E. Waterman Company, 173 Broadway, N. Y. 





s, and each tool is the | 





| “STAR” tars Linewt 


For Foot 

or Power LATHES 

Paabletes fine accurate work 
¢ repair shop, garage, tool 

Sanen and machine shop. 


Send for Catalogue B 


SENECA FALLS MFG. CO, 
695 Water Street 
Seneca Falls, N. Y..U.S.A, 


EBASTIAN LATHES 


NEW BOOKS, ETC. 
HENDRICKS, COMMERCIAL REGISTER OF | 
THE Unitep States For Buyers AND 
SELLERS. New York, 1912. 4to.; 1575 
pp.; Price, $10. 
The twenty-first annual edition of ‘Hendricks’ 
Register,"’ as it is apt to be called for short is | 
larger and better than ever. The new plan, which 
was adopted last year, of giving each subject “ 
number has been retained, making reference to | 
the subjects from the index extremely easy. It | 9 to 15 Inch Swing 
would be hard to get along without this useful | High Quality Low Prices Catalog Free 
book, five copies of which are in constant use in our THE SEBASTIAN | LATHE CO., 120 Culvert St., Cincinnati, 0. 


office. This book furnishes complete classified lists RI 


of manufacturers, for the benefit of those who 
Has no pumps, no valves. No piping 


want to buy, as well as for those who have | 
required to supply it with water. Always 



































thing to sell. It covers very completely the 
architectural, engineering, electrical, mechanical 
railroad, mining, manufacturing, and kindred 
trades and professions. The index alone covers ready for use. Simpl est in con- 
122 pages, which will give the reader some idea struction, most efficient in opera. 
of the comprehensiveness of the book. The total tion. Price will interest you. 
number of classifications in the Register is over 
50,000, each representing the manufacturer or W. F. & Jno. Barnes Co. 
| dealer in some machine, tool, specialty, or ma- Established 187 
| terial required in the architectural, engineering, | 
a , 1999 Ruby St. Rock 
mechanical, electrical, railroad, mine, and kindred | y ford, Ill. 
industries. There are 385 pages of new matter, | ¢& © ” 
}and the whole represents upward of 385,000 Responding to = Call 
| a > ada | from the practic ind, we are pinned to intro- 
names and addresses. The trade names a. ee as / oonagye Sane tie W.& CO” 
articles classified in the Register are included, as | Breast Drill that BRE AST ‘p RIL L with 
far as they can be secured, thus adding greatly pore a = >= pane Loching 
to the value of the book. No business office is “ry 
complete without this volume, which is as neces- 
sary as the telephone 
THe Printing Art. Vols. XVI, XVIIT,| Tthasallthestron, Qa 
XIX. Cambridge, Mass.: The Uni-| useful andpractical | MED 
wel "Tress OT average points of existing Drills, anc ,im- 
versity Press. 4 to 527 pp. average provements added that are peculiar to 
A few years ago a “printer” was about in| itself. PRICE, $5.50 
the same category as a plumber or other mas A. J. WILKINSON & CO., Machinery 
184-188 Washington Street Boston, Massachusetts 


ter of a hand-trade Now, however, a modern 
printer is regarded more as a _ professional 
man—a designer and clothier of business an¢ SOUTH BEND 


other literature The reasons for this renais 
sance are numerous The ancient “rule LATHES 
twisters that made a billhead look like a 
typographical St. Bartholomew are no more, 9 to 18-inch Swing 
their lack of art died with them The type Straight or Gap Bed 
that the cost of lead and | Power, Foot & Electric Drive ; 
antimony was the same when cast in “Chel ne Senn ee 
South Bend Machine Tool Co., 421 Madison St., South Bend, Ind. 


tenham™ or “Caslon or “Scotch” as when 


cast in some of the mid-Victorian typ~>|FOR SEWING LEATHER 
graphical horrors Lastly, but not least, “| The Speedy Stitcher is the latest and best of anything ever 
quiet force entered the field, and by means of | offered for $1.00 Agents 
the press itself sought to uplift this important | make over 200% profits. ; 
field of endeavor and succeeded. We refer | Send at once 
to The Printing Art. This charming periodi-| for catalog 
cal is an illustrated monthly magazine de and terms. 
voted to the graphic arts. The job is admir- | Automatic Awl Company, 56 Gardner Terrace, Worcester, Mass. 


ably done, and done with exquisite taste. MEN 
See ane a ettoe tence st tepaleins| VHD SMR 6 SALESWO 

No product of the “art preserva-|  s:'huu00's reat No former experiance required to wet ons of thew. 
The We we nee 78 to be a high grade Traveling Salesman or Sales- 


Screw Cutting 





foundries learned 











excellence 
tive is too humble to be considered. 





d > i learning Practical 
business card, the menu, the catalogue, the Ss ~G today for “Tofiparcieulars, and teatimenials from 
- . P 28 P b hi t. laced in good 
| fashion plate, the magazine, the exquisite pri- Sseie ieeatectocs «dl FO FS 
| vately printed book. Everything in design ; N "s Training A lati 


paper and print is germane to the scope of | _Siease New York Keneae Cty = a ae 


this periodical, which occupies its niche so 








THE SCHWERDTLE STAMP CO. 






well. The bound volumes before us are a 

wonderland of beauty, with most illuminating - 

text. The advertisements and covers are all p—, sittl STAMPS LETTERS & FIGURES 
bound in, as they should be. This monthly BRIDGEPORT CONN. 





is found on the desks of many buyers of | ———— 


printed matter, and the shrewd business man Experimental & ‘Model Work 


when he selects a new printer is apt to look 





around the exhibition room—furtively per Circular and Advice Free 


haps—to see if the row of familiar green Wm. Gardam & Son, (82-86 Park Place, N. Y 


backed volumes are there, or at least a pile mcd as nee —— 


eee YOIELS 


beta 





been an immense power for good. 





WHere to Live Rovunp LONDON: Sot rH-| 
ERN Sipe. By W. H. Shrubsole, F.G.S. 


Edited by Prescott Row and Arthur aan 

Henry Anderson. London: The Home- Expert Manufacturers 
land Association, Ltd. New York F. RUBBE Fine Jobbing Work 
Warne & Co. 16mo., 228 pp. Price, 40 PARKER, STEARNS & CO., 
wegaee 288-290 Sheffield Ave., Brooklyn, N. Y. 


The Homeland Association takes up inter menete 


esting places in England, and publishes com- Corliss Engines, Brewers 
plete monographs on them and does them and Bottlers’ Machinery 
re Ne hase of the subject is omitted. 
llth “4 The VILTER MFG. CO. 


The geological formation, water, climate, ways . 
of communication, rents, hotels, schools, | 899 Clinton Street, = Mil Milwaukee, Wis. 


places of worship, recreation, ete., are all ACTURE F YOU 
treated London itself does not offer many WE! MANUFACTURE OR 
charms to the permanent resident except pos- | Novelties and Specialties of all kinds by contract. Ex 

‘ a " workmen; exceptional factory facilities. Prices reasona’ 
sibly those of the Park Lane class, but the | Write for estimate on your work. 

beautiful suburbs, particularly to the south AJAX HARDWARE MFG. 00., 191 MILITARY ROAD, BUFFALO, ¥. ¥. NY. 
of London, and places farther afield offer ideal > 


: . ara, T We manufac ture Metab 
homes, and this book describes them. he Specra.ties of all kinds, 
many lovers of England (and the United States | to order; largest equip- 
‘lle i _ a ale » with en-| Ment; lowest prices. Send perfect sample 
= ames “— them) should welcom re .d | for low estimate and best expert advice 
| thusiasm this and every other volume issuec | THE EAGLE MFG. CO., Dept. A, Cincinnati, 0. oO. 
by the Homeland Association. The book is} —_— ae 
well illustrated with engravings, which makes {Mone — Your own cards, cirey = 
one homesick for the motherland, which can A ger $18. Rotary $60. All easy, role 
- . . fH) 6 sent. Print for others—big 
only be visited at long intervals and with the | a1 Write factory for press ca 
expenditure of much hard-earned time and | 


TYPE, cards, paper, etc. 
eenes Thisti PRESS CO., Meriden, Coun. 


| Sa 
¢ THERN ENGLAND, COAST AND COUNTRY- Magical Apparatus 


meg Kent, Sussex, Hants, Isle of} Grand Book Catalog. Over 700 engray- 

Wight. London: The Homeland As-| ings 25c. Parlor Tricks Catalog Free. 

sociation. New York: F. Warne & Co. | MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 

i6mo.; 218 pp. Price, 40 cents net. — 

This book tells where to stay, what to see, | Ria WANTE ce ee 
where to live, what to do, where to educate = ‘OMEP Ter Dies Tools and tex 
| children, where to play golf, and all the count-| ESP SRRNIEE setae 0. Gr racs equipme: 
less things which one wants to know when| BR TIONAL STAMPING & ELECTRIC WORK 
the doctor intimates that possibly a summer Dept. 2, 412 So. Clinton Street, - Chicago 
spent in southern England would give sur 
cease from the boiler-shop activity of our and experimental work om 
American existence. It is a most ‘aciuates| MODE S clocks, meters, novelties, ett, 
little book, which should be prized by all Special machinery. Small 
who love thelr England. It belongs to a| Wheel and pinion cutting to order. Manufacturing: 
series of books which shows that it is not|LUX MODEL WORKS Waterbury, Connecticut 
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VEEDER 
pours 


reciprocating 
movemer or revolutions 
Cut full : size. Booklet free 


VEEDER MFG. CO. 


to register 





18 Sargeant St. Hartford, Conn. 

Cyclometers, Odometers, 

Tachometers, Counters 

and Fine Castings. 
Represented Great Br tain 
by Markt & ¢ Ltd., 6 City 
Road, fF 4., London 
E.¢ t vy Markt & Go. Ltd., 107 Avenue Parmentier, 
Paris; Germa Austria-Hungary and Scandinavian Countries 
by Ludw. Loewe & Co., Hutten Strasse 20, Berlin. 


REACTO ElectricHorn’ 


Not abruptly harsh in 
tone, but loud, sustained and 
penetrating 
sut. Permanent adjustment. 

Dust 


Send for Bulletin 851 Now Easy 


AND WATERPROOF 
ro Keep CLEAN 


The Holtzer-Cabot Electric Co. 


Chicago, IIL 


Brookline, Mass 





>» 
GROBET 
SWISS FILES 





other high-class 
‘ools are sh 1 oy H I TOOL. 
MONGI gf ts 375 pag , and will be 
mailed on r ot cen stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City 7 








ELECTRIC porors 
SPECIAL Grinders 
MACHINES Polishers 


ROTH BROS. & CO. 


198 Loomis Street, Chicago, Ills. 




















ro --enslest tes test— biggest 


the arket today Nationa 
Ga e lr ells every 
‘ 4 f tr Join our force 
f « A No time 
( rating outht 

s+ W t facts. 


National ante & Electric Works 
402 S. Clinton Street, Chicago, Illinois 











strong through- | 


GET YOUR SHARE | 


order to 
picturesque 


to in spend 


in 


leave Britain 
pleasant and 


necessary 


holidays sur 


roundings. The beauties of southern England 
are almost matchless, and this book furnishes 


an admirable key to all. 
HANDBOOK OF SHOEMAKING. 


H. Dooley, 


By 
Principal of the Lowell In- 
dustrial School. With 41 illustrations. 
12mo.; cloth. Price, $1.50 net. Bos- 

ton: Little, Brown & Co., 1912. 

In the prefac> to this book Mr. Dooley tells us 
that in 1908 he was asked by the Lynn Commis- 
sion on Industrial Education to make an investi- 

gation of European shoe schools and to assist the 
| Commission in preparing a course of study for 
the proposed shoe school in the city of Lynn. A 
close investigation showed that there were several 
textbooks on shoemaking published in Europe, 
but that no general textbook on shoemaking had 
been issued in this country adapted to meet the 
needs of industrial trades and schools, 
who have just entered the rubber, 
leather trades. This book has been 
meet this need. 

| tory of footwear, 





or those 


shoe, 


written to 


and its growth to the 
present industrial stage. Then he describes 
| leathers, the various methods of tanning, 
manufacture and repair of the different kinds of 


and | 


William | 





The author begins with the his- | 
its adaptation in conformance | 
- | to the anatomy of the foot, 


the | 


shoes, together with the allied industries of rubber | 


| footwear and kid glove manufacture. The result 
of the author's European trip is reflected in a com- 
parison between European and American methods 
As might be expected, America is far in the lead 
It must be stated, however, that recently Ameri- 
can machinery has been introduced into 
Europe, with the result that European methods 
and products are fast changing for the better. The 
list of chapter headings is a3 follows 
Shoe Terms; Hides and Their Treatment; Pro- 
Tanning; the Anatomy of the Foot 
How Shoe Styles are Made; Departments of a 
Shoe Factory; McKay and Turned Shoes; Old- 
fashioned Shoemaking ‘and Repairing; Leather 
and Shoemaking Terms; Leather Products Manu- 
facture; Rubber Shoe Manufacture and Terms; 


shoe 


cesses of 


History of Footwear. 

A Popvutar Guipe To Minerats. By L. 
P. Gratacap, A.M. New York:  D. 
Van Nostrand Company, 1912. S8vo.; 


Price, $3. | 

All who have ever visited the American Museum 
of Natural History and seen the arrangement of 
the minerals, must have wondered at the 
tion of the curator, Prof. Gratacap. It has one 
of the best arranged mineralogical collections in 
the world, as well as being one of the best. There- 
| fore, when Prof. Gratacap starts out to combine a 
popular guide to minerals and a description of 


330 pp.; map in pocket book. 
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for Scientific deaning 


For removing gummy accumulations 
on machinery and spattered oil and 
grease on woodwork 
and flooring, Old 
Dutch Cleanser has 
no equal. Thorough- 
ly frees the hands 
from all stains ; scien- 
tific instruments 
cleaned easily andan- 
tiseptically. Keepa 
can handy. 


Old Dutch 
Cleanser 









Many Uses and Full Directions 
on Large Sifter-Can 10c. 
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a = | the collection under his care, we have a happy 
. | combination This is a scientific book of high 
STUDY High-Grade | order Popular guides to minerals are legion, 
Instruction by j}and their distinguishing quality is usually their 
Correspondence | looseness of statements The present book 
Prepares for th | however, shows the hand of the experienced 
Fases “" | mineralogist, who is familiar not only with the 
a ~shy o on es | theoretical part of the subject, but with the 
catalog giving t for a t actual specimens as well Prof. Gratacap's 
alte covers an | Opportunities have been very exceptional for 
<i "Sse tee ey Chicago |} study, and he has not neglected them in any 
———— __™_—| degree. The volume before us is a handsome 
_ LEARN TELEGRAPHY | Piece of book making. It is filled with half-tone | 
ye MOR ! OMNIGRAPHL |} engravings, mastly from the Bement collection 
al Tomart TEACHER iu half usual "/in the American Museum of Natural History 
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Dry Goods Merchandiser 


15 E. 26th Street New York 





authoritatively forecasts fashions and accurat ely reports all 
wholesale markets within its field. Ita lishes a raft of 
specia art s teeming with human interest, yet of practical 
help to the tra Pr »fusely illustrated 


ONE DOLLAR A YEAR 


Send for Sample Copy 





WEST INDI 
WINTER CRUI 


JAN-16 | 28 Days 
FEB-20 $175Up 


16 D 
MAR27 $145 Up 





Jamaica 


Bermuda ~ 
Cuba ~ 


South America “a 











The subjects which have been selected for illus- | 
plates do justice | 


tration are excellent, and the 
to the minerals as well as they can in monochrome 
There is an excellent example of color printing 
of a mineral—rhodonite—which is used 
frontispiece. The book will be of great 
visitors to public cabinets of minerals, and for 
elementary teaching in mineralogy. There are 
four hundred text illustrations and seventy-four 
photographic plates. There is also a map in a 
pocket in the cover of the book, which shows 
the distribution of minerals in the United States 
It is a happy addition to the literature of mineral- 
ogy 


as a 


use to 


Hanpsucu rir Heer unp Fiore. En- 
zyklopiidie der Kriegswissenschaften und 
verwandter Gebiete. Herausgegeben 
von Georg von Alten, Generalieutnant 
2. D. Unter Mitwirkung von mehr als 
200 der bedeutendsten Fachautorititen. 
Volistiindig in 108 Lieferungen _reichil- 
lustrierten Textes mit farbigen Beilagen, 
Karten, Plinen, Gefechtsskizzen usw. 
Deutsches Verlagshaus 
Preis jeder Lieferung 2 Mark =K. 2.40. 
No. 48 brings to a close special 

on ‘“Wars."" Generalfeldmarschall 


Installment 
Volume IX 


Dr. Freiherr von der Goltz discusses the Greek- | 
His account is iiluminating | 
because it shows what are the events that lead two | 


Turkish war of 1897 


modern powers to engage in war. Other excellent 
articles in this installment are devoted to the 


part that the German troops played during the 


Boxer uprising of 1900 and 1901, and the German 
colonial wars in South Africa, between 1903 and 
1907. To Americans, the account of the Spanish- 
American war of 1898 will be of interest 
ally both American and Spanish ineptness are 
criticised. Other conflicts that are discussed in 
the installment deal with the Boer war of 1899- 
1902, the Somaliland campaign of 1901-1904 
against the Mad Mullah, the Turkish disturbances 
of 1903-1911, and the Russian-Japanese war of 
1904-1905. This last war is particularly interest- 
ing to the military student, because it was the last 
great conflict in which enormous armies were 
opposed to each other and in which important 
naval actions took place. Splendid military 
| charts are to be found in the installment. An 
| excellent index has been supplied by Rechnungsrat 
Scheffler, which renders it easy to use the volume 


Bong & Co.| 
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For t ty years Ency s have been trying to produce a Loose-Leaft 
E i di. * ii 9 this to a the only way to heep an E i up to 
date and have a work that would NEVER GROW OLD. The great difficulty has been to 
invent a Loose-Leaf binder that would be appropriate for a library volume. 


RE SONS 


Perpetual Loose-Leaf . 


ENCYCLOPALDIA 
GResearch Bureau for Special Information 


Has Solved the Problem! 


In 1907, Thomas Nelson & 
Sons——established for over a 
hundred years in Edinburgh 
Scotland — perfected and pat- 
ented a Loose-Leaf Binder 
a volume so practicable that 
by simply turning a nut the 
pages are loosened, when the 
old and obsolete pages can 
be easily removed and the 
new pages substituted. The 
publishers issue to subscrib 
less 




















ers, twice a year, not 
than 250 revised pages—in 
March and in October 
thereby making Nelson's 


Encyclopedia always neu 
and abreast of the times 
By means of the Loose-Leaf 
binding device, Nelson's 
Encyclopedia contains the 
very latest information 
while the other Enc yc lo- 
pedias quickly -- i old 


That Little Bar and Nut has solved the problem. 
It has put all other Encyclopaedias out of date! 


Bound in 12 Handsome Volumes 





NELSON'S IS THE ONLY AUTHEN- INFORMATION you have at your com- 
TIC AND RELIABLE ENCYCLOPAZDIA mand wositively guaranteed to you all 
because it is the only one that is new and the available information and knowledge of 
can be kept new ‘ the world 

ie ate: ee! . vas Upwards of a million dollars have been 

NELSON'S RESEARCH BUREAI spent and more than 1,200 specialists in all 
supplies—FREE—any special information arts of the world e ngaged to make Nelson's 
required by owners of Nelson's Encyclo- the euer me authority for those who know 
pedia—the ONLY institution of its kind in or who want to know. Nelson's has been 
the world! approved and adopted as an authority by 

With NELSON'S LOOSE-LEAF ENCY- S. Government Departments, Universi 
CLOPZDIA and the services of NELSON'S ties Colleges, Libraries and School Boards 
RESEARCH BUREAU FOR SPECIAL throughout the country 





NELSON’S contains a complete account of the Parcels Post Law, Dictograph, British National 
Insurance Law, Olympic Games, Boss Rule, ¢étc., etc. 


if You Buy NELSON’S You will never Need to Buy 
Another 


Following are among the U. S. Departments and Colleges now using Nelson's : 
War Department University of California Reclamation Service 


Ba f Chemist 
satiate Inet Indian Bureau University of Michigan Chief Signal Office 


Department of Justice 


Commerce and Labor Bureau of Corporations Weather Bureau Harvard University 

Department of State National Museum Library Navy Department Knox College 

Cornell University University of Rochester Army Service School Public Libraries 

o 
NELSON'S ENCYCLOP2DIA is endorsed by newspapers, magazines, scholars and literary 4¢ 
workers in at parts of the world. Following are a few examples of thousands on file ? 
J. G. Schurman, President of Cornell The New York Times says Nelson's never ¢* 

University, says: I have made constant grows old, is never antiquated. It will give Ad 
use of my set of your Ex pedia and answer years after its publication to the ¢ 


find it pre-eminently satisfactory ° 








most modern of queries . Dep 

The Review of Reviews says Nelson's The New York Independent says Pid 21L 

is used as the authority in our Edi “It is safe to say that the owners ¢ ‘ : 
torial Rooms of Nelson's are the only ones ,* Before I de- 
The New York Evening Post says: ** All whose Encyclopedia contains ,¢ cide on any Er 

in all, the treatment of the subject accounts of recent events e cyclopedia 

matter in Nelson's is an admirable ex- We find it indispensable Pd a me pe o : 
ample of compression, and fulfils to an ; pages and full info a 
pa on Oe se eS r tion in regard to \¥LaON™ 
J LOOSE LEAF PERPETUAL EN 
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Landmarks of 
Typewriter Progress | [IE 


CLASSICS 





Such are all the recent developments of the 5 


a 
emington > 
VISIBLE MODELS 
10 and }1 











Among these 
developments art 


The Built-in Decimal Tabu- 


lator v mak 





The Tabulator Set Key 
' el ates all | ! 





ator st Ss 






o— Salaun Revecene: a Adding and Subtracting | Wonderful 
ke of a single key, the Remington | 






Reader’s Guide 
Ties 50 Volumes Together 


Dr. Eliot’s plan, from which the Five- 


The Adding and Subtracting Remington 
\ anism)—which co nes in one typewriter, and in one operation, 
ng machir und the adding machine 


the functions of the writ i 


Every one of these new developments is an evidence of the perpetual 




















leadership of the Remington Typewriter [Illustrated booklet, descriptive 
of all recent Remington improvements, sent on request. Foot Shelf has been evolved, was to col- 
| lect in fifty volumes, in the limits of an 
ordinary bookshelf, a complete sum- 
Remington Typewriter Company mary of the world’s intellectual growth, 
(Incorporated) as represented by the greatest philoso- 
New York and Everywhere phers, scientists, poets, dramatists, his- 
torians and story -tellers. 

4’ It was, in short, a plan to put ‘“‘the 

world’s civilization on a bookshelf.”’ 
oiniita —— ) cr biTTt PED SERISERD SEED But without this ingenious “*Reader’s 
SOISGHISERISRRI Seal cael cael baal camiee ' ; Ral oae Guide’’ the Five-Foot Shelf would have 


been simply a splendid collection of lit- 















































bad erature, each volume standing by itself. 
> it 4: The Reader's Guide’’ turns these fifty vol- 
' umes into one great took. The “‘Guide’’ shows 
7H) the reader how to follow a single thought through 
: | the entire library, to take a consensus of opinion 
: of the world’s greatest thinkers 
> 
4 . 
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W I {] [ E MO I OR TRUCKS f this famous library In publishing this edition 
; we are carrying out Dr. Eliot’s idea of the place 
“ g } ‘ e place 
The predominant use of White Motor Trucks by the foremost i | this library should permanently hold as ; : A 
mercantile and manufacturing firms, not only in the United States, but 7: | a ; } shou’ permanently HOM as a 
throughout the world, is the most convincing proof of their superior aan | tional influence He intended the Five-Foot 
merit in practically every line of service She¥ for the millions of men and women who 
A Few Well-Known Owners of White Squadrons a>) | are busy doing the nation’s work, and who have 
‘7 ~ i | 
Americar Can ae ee ee See | . no time to redd a roomful of books to gain a 
perican Steel and Wire Company  Ilinots Stee! Company clear perspective of the world’s thought and 
@ \ r and Company icCreery and Company i 4 or — . 
ff Brewing Association National Cash Register Company | ac hievement 
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Coca-Cola Company -ostum Company, Lt j ; 3 e ’ 
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WINTON SIX 


advertising tells the truth 





America’s Foremost Car 


HE American gasoline automobile industry 1s less than fifteen years old. It 
was established by Alexander Winton in March, 1898. 


@ In the first nine years of the industry, four types came along in rapid succes- 
sion—one, two, three, and four-cylinder cars. 


@._ In the tenth year of the industry (June, 1907), when Mr. Winton became the 
world’s first maker of Sixes exclusively, he produced a record-breaking, history- 


making car—the Winton Six. 


SELF-CRANKING 
It was the world’s first self-cranking car. The 
industry has followed Mr. Winton’s lead. 


LOWEST REPAIR COST 


It established, and has maintained from year to 
year, the world’s lowest record of repair expense 
cost. ‘The present figure is 22.8 cents per 1000 
miles. All sworn figures. 


PROVED SIX SUPERIORITY 
It proved the six-cylinder car superior to all 
other types, and forced the industry to adopt 
Sixes. The present six-cylinder era is the result. 


FREE FROM FAULTS 
This same Winton Six is now in its sixth year 
Its body lines and seating arrange- 
ments are new, but the motive part of it has not 
required a single radical change in these six years. 
This record has no parallel. 


UP TO THE MINUTE 
Any car that can live through two seasons with- 
out extensive changes is an exceptional car. But 
the Winton Six has outdone exceptional cars three 


of success. 


The Winton Motor Car Co. 
Cleveland, Ohio 


Winton Branch Houses: New York: Broadway at 70th St.; Cuicaco: Michigan Avenue at 13th St.; Boston: 674 Common- 
; PHILADELPHIA: 246-248 N. Broad St.; BALTIMorRE: Mt. Royalat North Ave.; PirrspurGcH: Baum at Beatty St. ; 
Ci EVELAND: 1228 Huron Road; Detroit: 998 Woodward Ave. ; MiLwaukee: 82-86 Farwell Ave.; MINNEAPOLIS: 16-22 
Eighth St., N.; Kansas Ciry: 3324-3326 Main St.; San Francisco: 300 Van Ness Ave. ; SEATTLE: 1000-1006 Pike St. 


The World’s First Maker of Sixes Exclusively 





wealth Ave 


times over. Its freedom-from-faults has made it 
the leader through nearly half of the life of the 
industry, and it is today up-to-the-minute in 
everything that makes a high-grade car worth 
having. 


PRICE LEADERSHIP 


Nor does the leadership of the Winton Six stop 
with pioneership, proved excellence as to type, 
proved endurance and stability, and the world’s 
record for freedom from faults. Winton Six lead- 
ership also includes price. 


WORLD’S GREATEST VALUE 
By the same efhciency in business management 
that characterizes Winton Six designing and man- 
ufacturing, the Winton Company has avoided 
watered stock, funded debts, and other burden- 
some charges that force up the price but do wor 
make a car look finer, run better, or last longer. 


All the quality any car can have at a price of 
$3000 makes the Winton Six the 
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greatest motor car value in the 
world. Let us send you our 
latest catalog. 









Please send me the 
catalog advertised in 


the Scientific American. 


To the Winron Co 
1080 Berea Road, Cleveland, Ohio 
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Our Teeth are Better 
than Our Parents’ Teeth 


Fifty years ago there was little known about the care 


of theteeth. ‘| he manufacturers of the few dentifrices 
then on the market did as best they could—and their prepara- 
tions in spite of grit and ‘“‘druggy” taste did some good. The 
grit served to clean teeth whichnever had known cleanliness, even 
though it scratched them too. The medicine taste appealed to 
those who thought nothing that sasted good could do good. 









Within the past few years people have come to a realization 
that proper care of the teeth demands a dentifrice 
without grit—and that the teaching of chil- 
dren to care for their teeth demands a 
pleasant tasting dentifrice. 


And so we have 
come to 


a real dentifrice: 


It cleans thoroughly, safely. There is 
no druggy taste —it is not over-medicated. 
er-medication is frowned upon by dentists and 
their patients. A pleasant taste 1s recognized as an 
advantage in starting young people on the road to Good 


Teeth—Good Health. Ribbon Dental Cream is an easy riding 


vehicle on that road. 


To Mothers, Dentists and Other Teachers 


Regular care of the teeth by young people now will avoid years of 
regret later on. We do not go so far as the New York Times, 
which said in a recent editorial: 

"A boy whose teeth are bad, whose mouth and throat are swollen and 

germ-laden, whese nasal, oral and ocular passages are stopped up, 

blinks when he looks at the blackboard, fails to hear his name when 

called upon, is bowed by defective breathing, and is pained in diges- 





tion. He becomes a truant, rebellious and a liar. Give him an oral 
cleansing and complete masticatory repairs, and you begin to make of 
him a gentleman and a scholar." [The underlining is ours] 





We quote this, although we do not agree that neglected teeth 
necessarily make a child untruthful. But we do say that 
good teeth are necessary for good digestion, 

good digestion is necessary for good health. 


So that more may know Ribbon Dental 
Cream, a trial tube (formerly 4c.) will 
now be sent for a 2c. stamp. If you 
wish our instructive ‘* Oral Hygtene’”’ 
merely say ‘‘Send the Book.’’ It ts free. 


COLGATE & COMPANY 
Dept. 70 199 Fulton Street New York 


Makers of Cashmere Bouquet Soap—luxurious, lasting, refined 
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